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A . Mathemarikes. So _ 


» He Arts Mathematicall ( gentle "J 
Reader) inregard of cheir anti- 2 


and excellency, may*be "uiY 
fan Pr with an cor oT che n 
liberall Sciences whatſocuer.For | 
Seth,wholiuedin the firſt age of 
the world,is commended of /ofe.. 

. phas, and eAbraham of Beroſwr, 
co haue beene $kilfull maſters in 
theſe mayfieces, And the yery nameimporteth,rhat in vide. 
timetheſe of all other were eſteemed wontby ro be 'raught, 26 NY 
being called far their excellency Adathemara,thatis, Sciene x 
ces merke to be learned, Theſe be Arithmetike,G cometry,and / ET 
Aſfronemy,from which this Art of Dialling ket hy his be- - "In 
gioning: a no wiecgs alſo ancient and 'neceflary,and'there> I 
ore praiſed by Princes and famousmen of former: Ages. ER”. 
The firſt Diall ther hiftories remember,is £3b. 2, cap. 20, of 2 
the Kings in the holy Scripture, where the Lord rurned the 


Sunne backe 10. degrees for Hezekias ſake, whereb Ping of had 
gone downe in the Diall of Abaz.” This Ahaz was 


Tern/alem, and reighed! in the 3200. yeereafter the” By F4 
of the world, and iniche fict Olympiade of the Gre! 
Aﬀterward,as Phmiewriterb, ldbkndass Milefous the _ we 2 OM 
lerof Anaximander, firſt found our the reaſon and p "Sd 
tionofſhadowes amongſt the Lacedemonians, and there  * Went 
taughtthe Artof Dialling, who lived. 200. yeere after the _ *- 
raigne of Ahez,and was a famous Philoſopherin Greece be- . 
fore Platoes rime, as Diogenes Latrtins reporreth, Bur ſome . 
affirme,that it was e Aneximander himſelfe'c} found our : 
this Art, and ſet forth the firſt Mappe ofthe 
A'2 
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Rand 90, bee 
of them no doube:k 
' Ie was long after the inueriti 
Rome:for in the 12. tables was only mentioned the rifing & 
ſerring of the Sun,and after certaine yeeres the midday was 
added. Thenin the firſt Punike war theRomanes obtayniig 
' vicory, there was a Diall brought amongſt other ſpoyles 
- out of Sicily, But in procefle of time they. began to be more 
commonin Rome ; for 100, yeeres before Ciceroes time, the 
parafite in a Comedy, being hungry, ſpake againſt the mut- 
tigude of Clackes and Dials 'which were then inthe City, - 
Optans wt ſn cuique venter. fit horologinms, ©. 

Plinie alſo telleth of a Djallplaced in thefield of F/ordat 
Rome,which by the ſpace of 30. yeeres had nor agreed with 
the Sun:8& thereaſon was,as he thoughr, becauſe that either 
the Sun had taken anew cowſe,orel{erthe earth,was ſlipped 
from his Centre, wherein ar the firſt ic ſtood, orthe ſtile was 
put awry by the ſhaking ofthe City. Since which times 
arning ſpreading it ſelte into diuers parts of the world, this 


» 


Arr hath been amongftthe reſt in greacaccount, 


: Conceming the profit. of this Art,daily experience teach- 
eth, how needfull iris in a well ordered Common-wealth, 
ſeeing nothing.can be done in due and conuenient ſeaſon; 
where this Science isnegleRted for the divifion of the day 

ty 5; x fo * "Into 
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"neo cettaine barks pdhovens /(hithihj Ann texcherb)doth 
Imitandallottocach ation hisdue: time.: This:Arc bei 
then ſo ancient; andthe vic ſo neceſfiry;T: cruſt none: will 
| labourſuperflyous; vnleſſe they be rude Fithout: 
y | haverdlovaies.ar ttand-a. Diall of-natures 
Henlingzofweliopn this yerſe ſeemeth tobe thade:: 18 x T7 
: F180! $5 runs ad ſolemftatwarur na/us chiauti. |. Nt. I: 
1.1/1) :4/ Ore; beneoftendas dentibus hora quot «eſt. - Ce} - 
Man gothone promiſed ('but none as yet. performed) to 
write of this Science in our Engliſh tongue; im hach' bin 
publiſhed in otherlanguages,as D. Record:long fince,' AL; 
Digs, AM. Blagraue with other,who,if they, would take the 
paines, I know could doe it with grear commendation..'.. / 
Divers haue written hereof inche Latin torigyeas ſums 
fer, Schonerns , Orontins, Witchindas, Clanizs and others ; 
yet euery.onediffcring from ather,in; picecpt.cSeme:r6xch 
the makingof Dials by.the/helpe of the. Globe, as Gimme 
Friſias : ſome by the Aftrolabe,as the ſame Gemma Friſims 
and TIC Blagr.' which/Inftrurnencs' eucry: may) bhaye' not. 
Some yſe the table of Sinerand Aritbmerike, as Witekindus, - 
which way as moſt plain &ceafie; is obſeruedin this bookez 
though in-ſome kinds for want of triall #Firekindws deceiued _— 
himſelfe. Ifawnſfter. yieth a Refificarory with a ditcle, which © 
is ynfitfor ſmall plats,-and faileth in greater, without great "IA 
heede. Schoner wandreth in a:wiltierneſle of lines, that a 
man knowesnot 'where'to begin, or when to end, Vimer 


hath noecheDeclincation of all kinds. .. | 
Ocherſome obſcruerhe rules of Geometrical proportion: 
which order alſo wethought.co haug.obſcruedin al kinds;as 
we haue donin the South & North ere declining,but chat 
ſundry precepts of the ſame thing would have bred tediouſ- 
nes and trouble tothe learner,and the cutting of the Figures 
would haue bin very chargeable. By means wherof we con« 
tented our ſelues with this one way bereſert down,not dou- 
ting,bur chat euery one with ſmall paines may attain roche + - I 
making of all kinds of Dials in this book expreſſed. As fora. / 5 CE 
great part of them,cuery Artificer may eaſily ynderftand, . iS. ll 
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Tothe Reader. 


 Onelychus much Iaduertiſe the yalearned, that theymuſt 
acquaint cheſclues with ſome few Mathematicall principles, 


' asto know what theEleuation of the Pole meanethhow a 


ſquire line isto bee drawne, and ſuch like, which (if they 
want a teacher)chey may ſufficiently learnc by chemſclues 
out of Records Caſtle, his pathway and ground of Arts, 


publiſhed inthe Engliſh tongue: for theic tearmes could 


nor be _—_— neither plainly deſcribed withouc much 
tediouſneſle, | 

We haue here added alſo examples and figures to every 
kinde,that forhepreceprs might appeare more plaine and 
eaſie:fo thar thereisno plaine plat or wall, howſoeuer ir ſtan- 
derh,or be placed eirher Declining, Reclining, or Inclining, 
butbythehelpe of this booke you may draw a Diall ypon 
its | 
Tf any man complaineof obſcurity, he muſt know, that 
Difficiha que pulchra, and yet ſmall paines ouercommech 
all. 


The making of the Horologicall Cylindre,and the Ring, 
with ſome other Inftruments, we hane preſently doiens 
partly for their curioſity in curting/ and delineation, and 
rtly becauſe (if occafion ſerue) we will entreate of theſe 
indes of Horologicall Inftruments by themſclues, roge- 
therwith the making of all-kindes-of plaine Dials in this 
booke, preſcribed by theway of Geomerricall proportion. 
Inthe meane while (gentleReader) commicting 
this booke tothy. fauourable acceptation, 
and thy ſelfe to the proteQion of - 
che Almighty, I cnd. 


Tno. FaLls. 


To mylouing kinſman Tho. 0:borne. 


His booke, which ſenenyeeres [ince,was in a manyer 
perfeRed(as you know) doth now v6 inſt eccaſion 
"preſent it ſelfe to the view of the world: wherein you 
hane taken ſuch pames for the triall ofeachexans- 
ple, that I thinks none can finde any great fantt, but ſuch as can 
ſee farre imo other mens fanlt forget their owne. For after 
we fownd ſome precepts in Witekindus robefal/e, we were enfore 


ced 30 trie and examine with grent care each and exam- 
fithythir our 
deferne. 


ple in the Sunnee And therefore if any receiue b 
triall, would you fhould bane nary He | 
Thane altered fome few things qd ith m | 
South &- North Ereft Declining Dials bythe way of Geomerrs- 
call proportion :becanſe thoſe kinules be nooft-in we, and T wonld 
the learner ſhould hane bis thoife of the raſteſtway. | 
Thegraner of the Fig 


ire wit one M.lod.Hondins;,who hath 
fhewed himſelfe an excellent workmasn in the great Hou fer 
forth by M.Mullmeux,and the Maprof Englendfor M. Cain- 
dens booke : and whether he hath performed like diligence in 
theſe, I referre tt to your ſelfe toinage. If any bedeſirons to bane 
the Tnftrament mentioned: in the beginmmy of this buoke ;, 
for the tryall of plats, T hope you will helpe them to © for 
being of your owne inuention, I know none ſo fit as your ſelfe 
to make it:on which Inftrument allo, it were conenient ro draw 
the quadrant Horelopicall that ſo it might ſerne for diners vſes. 
" Ternuſt vat a; Free Feoffendled Fs at 1 leaxe onder 

ehis ſonal momanent ono rhewortd,au a fpeakiny win 
th it hearts to this our Conntry, antl a t:ftmony of onr 
feftion toward the Arts Mathematicall. This beſerching the 
Lord(who hath endaedyou with extraordinary knowledge in all 
Hall Sciences”) to finiſh that good worke of bis beauenty 
grace atrendy begun in you to ris glory andyonr ownetomfort, 1 
rake my leaue.( ommend me many tines to your ſelfe , andall 
our pood frizntts, From London, Tamuary 3.1593 


Yours aſſuredly,T, F, 
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Phonide therefoze an halle circle 
tree, Bor, 02 any othercloſe "—_ 
well ſeaſongd, tbe 


. place onefoote of pi 
is the m(dft ofthe line C.1 y Fe 
elrcle from C. co A.veulde it 
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K v2ants, anv laping your ruler vpon the cencre-E. and 4 
j ths vfviſtin owe he lite E:F. this done, veaive each of. 
"3 © REPO. TY rees of parts, which you © 


| : SY - 8 
. thallyouhaneos, *? 


zeover, & were, ne(elfdby ifyvin Yin) 

large inough,co parteathbeſrex lato's GR wo 
] | leaſt inco 3. whereof each part may concaine 20-Minutes 
'd Tis done, faſten athzeay weil wated,in the centre E. with 
plumy ofleadon end, ſothat it may moone at fre 
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"This Avtef Dallng. 


pare. a piece of very good wood, cry a__—_—_—_ 
i, equall thickneſſe,let ic beabouchalte 

| e ſo bzoad as the ſpace betweenethe line 
r iftrum it and Sedge A.B.fnthem| 7 oY 
riahtline G.H. and placing one foote of your compalſles 
e point G. wichthe other make a halfecircle accozding 


| round, makethe otherend with a ſharpe pointright in the 
end of the line G. H. as _"_ mapee inchis figure... 


Letthe biltance betweene the pot oe 4dreavi8 be 
fo much as is the ſemidiameter of tbequadaant,iuake by G. 
an holeſogreac,that a plummet oflea by a thzead 
from the ſharpe end,may moouetherein at liberty + Bake 
allo another round oz ſquare hole, wherein you may place 
a needle touched with the Loadſtone, as inthe compaſſes oz 
dyals yon ſee. Finally,make a little hole in thepoint o2 cen- 
tre G.and with-a bzoadheaved naile of byaſſe faſten it vpon 
the centre E. of your'JInfrument, lo asft may moue and 
turne which waypou will, and then pour Juſtrument'isfi- 
niſhed, 

Note thateyot maymake your Juftrument in fozme of a 
quadzangle rightangled, as Wirekindus teacheth, cutting 
a round furrow without the circle and degrees made,fo2 the 
rg —_—_— out t- 
_ ofpotr infkrument to-vſe witha compallex 

uy h che Loadeſtone: forthe. I (h! ar 
the f oſe making wehar taug 
modtous holpthe Fi ae: | 
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The Artof Dialling. 


they ſtand, as if pou wouly-make a Diall vyon a wall, firfk, 

you mulk*vuverſtand whether che wall be erect oz elſe re- 
cline o2 inc{ſne:then whether it be direce Caft, Weſt, Npzth 
02 South; 02 elle decline, which pou cannot know without 
the belpe of this Inſtrument. Againe, in moneable plats 
fo: the placing of them, as if you hane made a South diall - 

02 any other kinde, by this Inſtrument you all eaſily and, } 
perfeccly place them, 


The triall of a oat "2 a Horizontall Diall. 


FE your plat ſeeme to lye plain, making no angle with the 
Doztizon, ſet the (ide oz Diameter A. B. of pour Tnſtrue 
ment vpon {t,and erect þ plumbyule right vp betweene the 
two quad2ants pzeciſelp ouer che line E. F. chen if the thzeav 
with the plummet hanging at liberty fall directly vpon his 
line G. H. which wap foeuer youturne pour Anſtrument, 


ſuch a plat is ſaid to make no angle with the Þozizon 2: any 


therefoze the diallwhich is made vpon it, is called a Yozt- 
zontall diall, Ja like manner may pou place this kinne of di- 
all being ready made parallell ts the Þozizon , and by the 
belpe of the needle direct the ſtile towards the ozth pole, 


The trying of plats for Erea, DireR, South, North, 
Eaſtand WeRt Dials. 


AWAY 6-5 the plat ſtandech vpzicht,itmaketh arightan- 
gle with the Þ92i50n,and tscalled Erect,whereof 


ſome beholvone pzincipall parc ofche wozld directly as the 


South, Nozth, Eaſt, oz Welt : other decline as the South / 
= Nozth, toward the Caſt oz Weſt, of which kinds heres 

er. 
Toexamine an Erect plat,apply the ſive 02 diameter A, | 
B. of pour Jaftrument vato if;the thzead with the plummec 
WECq= Dec at liberty. If the Hants tf | 
.C GEO eplee 6 TIRE”, "os 


J mz ww. 0» Www nn” 


Mhis done, applythe ſaid ſine o2 diameter a.B:totheplar; 
your Inſtrument being placed equally diſtant tothe Þozi- 
30n,and the plumbyule vponthe line E. 1. then ifthe neevle 
ſtanddirercly ouer his caracter , the end touched with che 
L oadſtone being next tothe plac,that plat iscatleda South 
Erect Direct, 

Inthe Nozth all the fozeſa(d things areto be conſidered, 
ercept onely thatrhe env oftheneevletorched with the load: 
tone is fartheſt from the plac. 

Theſe chings knowne, youmoy ealilyfind out the-Eaſt 
and Welt Grece Oirect, ifeither youhare a line dzawne 
ſquirewiſe tothe caracter of the needle, opeilefyou place 
chep plumibule'onerthe tme'E. CorE.D, 

Fndheerenote, thatuhe EattamvCeſt are not ſaid to 
vectine,becauſethe vectinacion 16acooumed from the ſouch 
and Nozch,co the direct Galtand-TWelſt points, © -[* 


' Theexzmining of place for Declining 
Dials. 


- Li rich plats as behoſd not ipall partofthe 
| wozld directly,are called: x. 'Ehenmanticyof 
their declination isfoundout thus, 

Applp.the diatncter A.B.of pour Inſtrument to the plac, 
rememb7ing to hold tt equally diſtant from the Hoztizon, 
Then moue the plumbzulevnrifl che needle Nandech right 
ouerthe caraccer, andthe point ofthe ruler,which toucheth 
climb, 'hallfhew how many decrees ativ 


mmindiesfevoth dielinemeſther towardthe Eaſt ifthe phimb- 


rule Tye in the qundzant C, E. F. 02 coward the weſt, if fnche 


arts E. E. 


-* The trying of Gcbplan as- recline,” [ {om h5CGH) 


Tr 7 thre not vþ2ighe;but 1 Ie 
blunt angle with theDozizens itis/ſaidco reel o _: 
"_ 


The Aft of Dialliig.. 4 
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ly the Dian 
ES 
the u ; 
dacil the th)ead hang p2ecilely our the line G, H. thenthe 
Jopne ofthe ruler ſhall $ewtye degrees of reclination, - | 


therhyoad with the 


ine f 1 of Dialling; 
eesof hererſinarion are found one thus,. -_ 
ame A.B.ofpour Joftrument.cothe plat, | 


ard,che other downwatd+ then moue _ 
th2cav withþplummethauing free courle) 


How Inclining plars are _ 


if which the plat makech with the "A 
Bo ape a roger it doch incliat-The quantity 


wn 'knowne, 
ofim A wmeter .B-of pour inttrumenttotheplak, 
the plammec.of eþe former live hanging at 
ogg Fon 


ent, fox lo much is the inclination. - 114 ; 


The mannerof tryin choſe plate hichrecline and 
: png orinctive and decline, 


F ſhall both 
Tee! Fu lnconiernimatons 


ed,and then the declinationa8in.Crece 


bay been ftw-, 


"OSD Jo | ; | 3 


| Thexuking of a Horizoncell os yg $oeDiall | 
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) dzaw vpon it two lines, as-in the £ 
the one A; B.the 


| A Ne Fe 


quadzant of anycirclet 


mctbeline E. C.co the fine 


-EdlfgarB. the Welt, Anvrhe line©..A-whichhere 


recli> and declene, 02 tycline any , 
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tion ofche Pole ſhall be accounted init (which in our exams 
plet#52.4. from C. to A. and at the end of this number 


p3 linefrom the centre E.twbich hall ve EF, reptoſen- 
K: '.by C. o2 bp ſome other poinc of che Line D. Coane 


wtſe,lo long as pou can, which ſhall be called the touch line, 
o2 lineofContingence. Thenmeafuring with pour copaſſes 
the leaſt diffance of che point O. and the line E.F. oz the 
file, the one foote placed in O, which is the poine-of inter» 
ſection, and the other extended coward E, where ic ſhall 
chanceto dinide 02 bee placed inthe line E,C, marke that 
point oz centre with the letter G, anddzaw witch pour com- 
"aſſes abaltecirclevponthis centrefo2 9 equinoctial circle, 
fromH. by C. to 1. whole diameter mult be equallp diſtant 
to the line L. K. Thendeuive this halfecircle into x2.equall 
parts: this done, lapa ruler vpon the centre G. and/vpon 
enery marke o2 diviſion made inthe halfe Equatoz, & where 
the ruler ſhall couch the line ofcontingence, there make 
markes oz pzicks, by which pzicksd2aw lines from E. foz 
thehouresE.C. is the r2.houre,E. B.che 6. in themozning, 
E. A-the6.at evening,the reft pon may ſee in the figure. 
And whereas in Summer the 4.and 5.in che moning, and 
alſo the 7. and 8.at euening, ſhall beneceſſary tn this kinde 
of Diall : p2olong 02 dzaw the lines of 4. and 5. at enening, 
beyond the centre E. which ſhall hew the houres of 4. and 5. 
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The making of a SourtrEreR, dire Diat. 
_ CHAP. 4 --- 


be making ofthis, is «lmolt alt | 
32 nfo other befoze, Dzawhere allo-a lit 
5 B, paraiſell tothe Qozt5on, out ofthem 


whereof, letthe line C. D. pens : 
char be extended 2 and let.the"D © be 

dzawne from A, co D. 2 B,toD. parted tnto-: Ml Tee: 
as befoze. Abone C.let Zeineth be wiitten; | veach,! 
dir; nigh vuto'B. the Galt,and by A- oe Wet 
want number the Eleuatjon ofth ef X 
ample is 52. degrees) from A. tec ward - And: ac | & > 

reofdzaw fromthe centre:C. the! ine © el acigen 20! | EN 

e Dtile-;- audbyD. dzawthe lineof C | Re IHE RER 

chitrewiſe,es befoze, Then the leaf diſtagdaof the ve 2 
incerſection D. and the Stile being caken with polls-Com- Ge re 
rare them in the line D.C.che one foate: ON ee 

ſec the other inF.toward C. ao dzawbpFourhe Diame- _— 
ter ofthe halfe circle ofthe Equaco} —_ ke to the "jo og 
line K. L. which mult be made vpon the centre; from i. SA 
byD. co Hz; ag diuide'ic into 12, equallpatts;4 wala RES 
one of which and the centre F. the ruler being place! Nx, Far 
ſoeuer it hail happen to touch the line of contingenc ; SEE Ig 
make > nora Then from the centre C. by theſe markes_ WE, OE 1 

theboure llnemutt bedzawae,.. The line C. A. thaliſhet we; 

che. wthe noming;C:B. ches. 6.-At euening, D: the x 2. 
#c Lhe Stilenult be | Kg 
tyx peeciſely oner the line ofche-1:2. " 
diſtance,as the wigle-D; C:E:49-This kinde of 3 2 
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b=- The making of a North EreQ, Dire Dial. 
| ' CHAP.,5. 


Py RY} Ere as fin the South make a line- 
> Parallell ada ms A. B:. 
9 put it ſquirewile with the Per- 
_ cendicular C,D. meh bee the 
centre. Ar C-wnite Zenith;at D. 
| Nadir, ec. From C, dzaw-the 
| i pang toD. 0B. 
| le(whichinour example is 5 2. ©. ) om A. toward 

) _ ctheend of this number the line E. F.fo2 the Stile.. | 
frerward dzaw the line ofContingence by C. ſquire-will, 
e ſhorteſt diſtance, with your compalles betweene |; 
| and the Stile,placing the one foote in the _ 
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The Art of F Talnr -" 
C. extendthe other coward E. in theline C.D 3 making a 
point 02 pzicke GS: wherenpon(as'a centre) the ſame wide» 
 nelle of the compaſſes remainlng,deſcribe the halfe Equatoz 
dy C. ended with the Diameter H.7. equidiſtantfotheline 
ofthe Contingence, Then you have diuided chis haife cir- 
cle of the Equatoz into twelueequall parts, lay che ruler 
vpon the centre G. and vpon each diuiſton of the Tquea 
; and where it ſhall conch the Contingent line, make markes. 
-" This done,dzaw the lines foz the houres, by thole markes 
$2 from the centre E. but thole vewp few, thatis, two nigh vn« 
I to A. and two by B, but pzolong and extendthein bepoad the 
centre E. ſothat their concraries map bemade : fo2 id this 
kinde of Dials there be but onely ten honres pzoficable, 
that is, 455 16,78, befoze noone, and 4, 5,6,7,8,after nodne; 
which ſhew but onelp in Summer,fromthe encring of.the 
Sunne into 1, vncill ſuch time as it entreth =, | 
The Stile mult be fixed inthe centre E..placed vpward, 
directly ouer the line E. C. with ſogreat an_aigle as I. E. 
C. is, Letthe tine C. D. bee placed vpward pe | 
ly, but ſo,that it map not bee almoſt ſeene,as aft ſer- 
uing to novle,becaule it is onely a line pzeparatink, | 


2 | Behold the Fige- 
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The Arcof Dialling, 


*ANont Diall me, dire. - 
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, The making ofrhe Eaſt and Weſt Ere&Dials. 
| CHAP. 6. 


;F yott know the making of one of oftheſe, your 
map calilp make them both, fo2 thep be ve« 
like, differing onely inthe naming of the 
Ga Sake one containeth Hhoures fo2 
the fozenoone, and the other fo2 the affers 


a is. «is t# 4 +4 
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Ei]. . de A. B.C. which may afterward eaſily bee puc out, as 
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all the other lines mult be, exceptche houre lſnes : lee the 
A. B. be Perpendicular: BC, Paralletro che Hozizon, any 


" Tetthe arke behold che South , which being.denided- into 


90-vegrees;mmbertherintheetenationofthePolevown- 
ward from A. toward C, bythe end of this number, and by 
the Centre B, dzaw a line ſo long as your plat will gine pan 
feaue, whoſe Southend ſhall behold pzecifely the Equt- 
noctiall circle. Ac which enddzaw acircte,whoſe diamecer 
ſhall be almoſt the third part oftheljne. Then d2zawanother 
Diameter 02 line inthe-centre, {quirewiſe to the other, 
which ſhall ſhew the axtree ofthe woyld, andbe ths line fo2 
the 6, houre, Afterward at the outward fives of the cirele, 


| Haw twocoutingentlines, one beneath, theotber aboye, ſo 


that they map be Parallell cothe middle line. Denideecath 
quarter of the circle4n ſire equall parts, Thenplacethe rn- 
ler vponthe centre, and each of thoſe markes 02 parts, and 
wheretit concheth the lines.ofcontingence;xhere make which 


inchem. Afcerwarddzawa lineby thoſstwomarkes which 

be nextco the 6. houre, in the lines of contingence, whit 

may be equally diſtant fromthehueofthe 6, houre, 
' Jnlikemanner doe with the reſt; ſo that you way -nte 


the Gaſt Diall; two-abguethe'6: houre, the 4. and 5. inth 
mozning,and vnder it, 8, 9, 10, 11. In the Tet Dig 
likewtiſe 7, and8.tn the enening aboue the 6. houre, and bn- 
der-it 6,5,4,3.2,1. Neither of themdoe ſhew the 12. houre, 
becauſe at that time the Sunnebeames be parallell co the 
lat. 
: Fire the Stile in the centre of the circle right bp from ehe 
Plac, ſo long as the Semiviameter of-the circle is onelp 


ſhewing the houre wtth the very top 02 end thereof. Yet it 
were mo2e conttenient to haue it placev along ouer the line - 


of the 6. houre,being a plate-ofp2on o2 ſome other metall, 
being fo bzoap as the Demidtameter ofthe circle is, 


Behold the figures following. 
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." Ihe LAG {of Diallivg, 
the wall oz plat, whereupon you would make a diall, which. : 
fox example ſuppoſe Jhad found to be 50. degrees, ; 

Therefoze d2aw the hozizontall line A. B. let the Peridi« 
 mC.D.cut itſquirewtle in the point E.which map be in anp-/ 
place oftheline'A.B. and let the line F. G. cut the Peridian- 
ſquire-wiſe in the point C. which you map likewiſe take in 
what part ofthe Pertpian you thinke moſt convenienr. Ups 
on the center E.peſcpibe chequadzant ofa circle from C.co A..: 
if tho declination of pour plat be Weſt-ward, oz from C. tae. 
ward B.if Eaſt-ward (as inthis example it ts) diuide it inco Þ 
| 90.degreeg, number in itfrom C. towardB. the-Elevation- 

* This is al- Ofthe * Cquatoz. 38.degrees,and laying yourruler vpon the Þ 

waies ſo much center E.and vpon theendofchis number,dzaw thelineE. H. 8 

as the Elevati-  Againe,account.inche quadzant from C.coward B. the ves - 

%anterh of oo. Elinatfonof the plat being 50: degrels, and dzaw the line of I 

degrees, Declination E-1.fromE. tothe endofchis number, © J 

: Then take yourcqmpaſles, ſet one foote inthe point C, * 
extend the other vntaH. (which ls che incerſection poine of / 
thelineE. H. with the lineC.G ) and that ſame wideneſle © 
remaining, place one foote inthe centre E. andwith the other | 

marke the point 1. inthe line E.1. andfrom the point 1.dzaw 
the line I. K. ſquire-wiſe tothe PeridianE. C. placing K.ar | 

the interlection tr makerh ſd E,C, 

equer take with your compallesthe tul length ofthe 

Cc in 6 Eg toward: / 


Subftile : 
Aer ſquire-'# 


This done, take the diltiince betweenethecentre E, any 
the point K. and place itn rhis line df:Contiigcence! from | 
the potutiL; vnto MU andmakethepoing' M. web pov, : 
M.mapbentavefromE. vato Muloxrheftfle; - x 

"Meaſure with pour compalles the! leaſt diſtance be 
the point L: andthe Scile;anvwith thefaiie efle,one' 
foote remaining iniL. curnetheother toward E; anv make” 
the ccntreO-luthefoubliileroponwhich veſeribe the acl 
nocct 


The Art of Dialling: To 


noct{all circle, Then placing your- ruler vponO. be 

centre of the Equinocetall circle, and N. a adorn 
ofche interſection of the Peridian and Contingent)mgrks 
where it cutterh the circumference: fox thereyou muſt: 

to dittive it into 24. equall parts, notwithſtanding thoi 

are onely in ve which are” noxt the contingent, — — 

.. Flaally, placepou ruler vponthe centre 0nd iponchs 
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The Artof Dalling. 


__ to makethe Souch Erect - 
"Declining Dial!, ; #h; 


Cnap, De. }YQ<3 þb- 37 | 


En att L beie wee hane plainaly avy 
AY PZ bewed the making of. the erin 
| \SZ. Nozth ercct - Declining:Dials, in the 
\IF two kozmer Chapters;yet to ſatifiethers 
5 that delight in variety; here is als de- 
. Clared another. wap , whereby pou map 


- Þ make them, namely , bythe belpe of Arithmeticke,:and the Hh 
; '& Table of Des which is placed inthe envokthis booke fo Kone 


Z this intent. ; of Sincss 
* wWherekozethe Eleuattonof the Pole being knowne,and- Tag 
$. the Dincinatick ef gies gels. BRLWE Juftrument fouuv 


'Pulciplythe Sine oftheco ofthe Elevation, 
by the Sine ofche complement of the Declination,dluivethe 


X p2oduct by the whole Dine: (which is 200000) any pou 
27 Hall have a quorient Sine, whole arke is the viſtanceof the 
#Z . Deile fromthe Subſtile, which diftancekeepe./. 

1 Thencake the complement of this dilkauce,and the Ele: - 
- Z uationof the Pole, anvnultiplythe Sine of the leſſer by che 
whole Sine,parting the pzovuct by the Sine of the greater: 
the quotient Sine which Hall come of c<is diuiſion, ſhall 
gine you an Arke, whole complement is the vitance ofthe 
line of the Subſtilefrom the Pertdian, roman to 
rept 8 « FoqLerrerinliructio herein, confi 
the exav! - 


Example of a South Diall declining 45; 4, Eleuation 
of che Pole. 52.d.. 


Feſt, Jeter the Table of Sines, oz the Sins-of the 
| Et DSL da cn” 
q : 
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The Artof Dialling. 


{t tobe 61.566.Then I looke fox the Sine of the complemene] t 
of the. 61466 Then Jia which is:45.' d: and J i ay Ne 
70710. This done, Y multiply the one bythe other, and t| as 
pzoduce is 435 33 31860.which J'diuide by the whole Dink 
being 100000. whereof commeth a quotient 43533. With 
this quotient Sine 'Jenter the Table, aud becauſe J finde 
woerye [dag ap rr chac which is next either n "y 
2} leflevnto its (which you muſt alwaies remember tc 


mopekeietees thereof 435 23 . whoſe Arke is-2 
-diCance of the Sttle from the Sula = 
""'Then Atakothe complement of this viltance, which (s 7 
64.9.12,m,.whole Sine is 9003 1. and the Eleuatton of the: 
Pole 52.d.whoſe@Sine ts 78801 .and mulciplyingehe Sine'® 
of the Jeſter, (which is the Eleuation ofthe Pole) by the. 
whole, 100000. the pzoduct is 7880100000. which Jdi-® 
uide bythe Sine of thegreater,to wit, che Sine ofthe com-: 
a ofthe diſtance ofthe Scile fromeheSubſtfle,whoſe * 
Dine is 90031, commeth this quotient 875 26 
whole Arke is 61.0.5. m. The complement of which Arke / 
is 28.. 55: m. being thediſtance of the @ubſtile from the 
Petidian, Thele diſtances being thus found out, the dzaws Z 
ing ofthe Diall followeth. - # 
.Firft,/dzawaline Parallele to the Þozi50n:A-.B.vuc of Þ 
whoſe middle point C. dzaw che Peridianline (quire-wiſe | 
C. D-vponthe centre C. make the quadzant ofa circle be« Z 
tweene A;/and D. Here vuderſtand chac generally in all 7 


mw nd a < Bpwonoeoeg gg any Hg gonap yo 2 


kindes ofdeclining Dials; ffehe declinationbe cowards the F 1 
Caſk, yotuimuſtdzawthe quadzant towardsche-Weft,/(ex- 3 1 
ceptinthe South reclining declining ,-and-the- Noth in- 

clizing Declining, where the contrary is preſcribed) But if # i 
the declination be Weſtward, the quadzant muſt be dzawne F 
Eaftward. Hereby pou ſhall eaſtly know'on which ſive you ® £ 
ought alwates codzaw the quadzant, and which way the n 
figures [following doe. deckine, ' Your quadz anc being | 

—_ diuide it into 90, degrees : number theretu from! c 


the 


The Artof Didlling/' - 12 
the diſtance of the Subſtile from che Peridianz/whith'is- 
28.d. 55. m. Djawat theendof! thelineC: E. 
f62 the Subſtile, Then from E. towards A. account the di- 
ſtanceof the Stite from the Dubſtfle,which4s 25.9. 48.m. 
and at the end hereof, dzaw the line C. F. fo2 the Stile, Af- 
ferward by the point E. 02 in any place of the Stibſtiſe 
the Contingent line G. H. ſo long as you can ſquirewile to 
the Subſtile, Then take with your compalſes the leaſt dis 
# fkance betweene E.andthe Stiles the one foote remaining in 
== ane wh n/a rm tied *E®yinc 
= ac the pzicke theremade with the compaſtes, - vponwhich 
= paicke as acentre ,'the ſame egy bp Log compaſles - 
ne remainiug,dzaw acircle by E.which ſhall repjeſent the equi 
'F noctiall 0z Equatoz, Then lay the ruler vpon the. point'1, 
[- and the interſeccion(whole marke is K. ) of the line of Con: - 
tingence,and the line C.D. (which is alw, vne ſo char - 
ic may cue the other) and where the tler'{o placed ſhal 
couch the circle,there make-a marke, andthere 'ftod 
uide it into 24, equall parts : notwithſtanding. thoſe x: 
# onely arecobee vſed, which doe behold the contingent line, . 
ws # Then laythe ruler vpon the centre 1. and the Cont | 
*F Hne by every diviſion of the Equatoz, and where it (all 
feof # touch the line of CRE there make” markes,"by the 
fe which fromthecentre C. dzawlines fo2 che many 
bes # as ſhall be neceſſary, 75 
all * SFThelineC/D. ſhall alwaies htw-the-x 2./houre; which 
the # mult hang perpendicularly, -Jwmnber che reſidue of the 
Ix lines intheir place,as thep follow in ozder, 
in F —Fheline A.B.inſuch a8 doevecline ts vnp2oficable,cxcepe - 
if F it lo chance that ſome houre line falleth in it, 
ne F * Let the Stiledefixed-in'C. hanging directly ouey the: 
w 4 Subllfle, with bgreac anangle;,as £:.CcB. is,/veclining on 
eS neither five, = 07 % 5511 358757 2378 Jan dn? NYE 3 


[4 


» + 


caſe in-thoke which follow,” we-meane nat ta repeate-thole 
things which heere haue been taught. TOTP 


Note diligentlyche making ofthis-deolining* Dial, be- 


A South EceAtdedlnig Diall, = 


v7 


AF 


The making 


ts Me. 4 


of s North EreR dedining Dial 
i0OUNer Wy: 


"CHAP. | 10% 


22 wn cheozhing hore I will onc7 ww 
te Figures | | «34 


wt 


1p dzawne, asthe other py 
Award tono vle,. .. 


tines from that which) is.(.2s ir wet 
4:5 6,FcAfit decline tawardebe-C 


<IQGHTS 2 
4 


Let the linc A. B. being; parallef{co the Pox1r30n; cue C. 
D.ſquirewiſe, placing E.at the interſection. Dzaw che quas 
dzancfrom C, to B. dixtide it into 90. 5. accounting therein 
from C. toward B: the diſtance ofthe Subſtile from the line, 


- which ts(as it were)the Perfdiat, which diſfance is 28.4, 


55-®. Atthe endofthisnuwnber dzaw the line E.F. fo2 the 
DSubſtite, @hennumber from that line the dilkance of the 
Subltile and the Stile, whichis 25:4. 48. ®. towards B, 
D1aw likewiſe at the end ofthis number the line for the 
Stile E.G. This done,let the line of Contingence be dzawn 
ſquirewiſe bp the poincF, and then caking che lealt diſtance 


betweene the potuc F. and the Stile,extendche compaſſes in - 


the line F. E. the one foote being placed in F.where the other 
ſhall deuide the line, place che letter. H. ich the ſame 
wideneſle of the compaſſes dzaw-vpon the centre H. che E- 
quato), and where therulerſhall touch che ſame-being laid 
vponthe centre H. and the interſection.of the Coticingent 
line, and that which-is(as it were) the Peridian, begginto 
deuideitinto 24. cquall parts, Finiſh all things remat- 
ning,as it the South erect declining, onelp this excepted, 
the Sttle being fixed inthe centre E.muft beplaced vpward, 
beholding the Subſtile with ſo great a diſtance oz angle, as 
the letter g$. E.G. doe ſhew, The line-©. D:;-being-ap- 
plyed co-che plat perpendicularly,hzweth as ſc wereche 1 2. 
boure at midnight: therefoze account from that the houre 
lines, as thep follow in oder, 1, 2, 3- Which houres hane 
no vlein this kinde of Diajl foz our Cleuacion, but from 
4. IC; , 
Letcheline A,B, be p ebto the Hopron being lighe- 
mieparatlas in s be, ſerung afcer- 


* 
X 
* 


Porezif the plat decline toward the Eatts 
doth, ic is fo hefazenaoue ; andy pos: 


ward 11,10,9.48 we (hewevdetb1e Tr-2080-vU1 
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ing of a Mcridionall or South Reclining 
direADiall, 


"Cnar. rt.” | 
F the Veclination ofthe plat bee leſle chen | 
"complement of the Elenation of the 
For on complement, and the. mk 
nd wity 


make a South er 
i foz your plac. 


The Art of Dialling. 14 - 
Example and delineation ofaSoutDiall,: wy 


reclining 25.1 45 


T Akethe firlt line A. B-dzaw ailo another C D, cut- 

cing; the other with right angles.Mhen adde. þ: Com: 
plement of theelenation ofthe Pole(which is 25.4.ta the res 
clination of the plat(wbich-(s 38. 4. ),andthetotall ſwnme: 
(hall be 63.4, which number being in place ofthe Eleuation 
of the Pole,account it inthe Quadzantfrom A. tomarys D. 
and ac the end hereof, dzaw the line F. fo2 che Sttile, Then 
make the line of Contingence K.L.\quirewile to the line C, 
D. Afcerwars cake the lealk diſtance. with-your-compaſſes. 
betweene the point G.and the Stile, with he wi wideneſle,the 
one-foare.ertended toward C. make-a point o2 pzick E. by 
which pot dzaw the line .1.equidifſtantfrom A.B.o2 K.L. 
bpon E.make a halfe circle from H,by G.to L. which being v- 
uided into 12.parts,finith the reft asthe South erect direct; 


A | South Direct reclining 25. 4. 


B 


The Art of Dialling, 
Qt if the Reclination be equallto che-complement of 
the Pole,make ponr Diallon this manner, like to the 

Daw aline Parallell to theDozizon A.B.fo longas the 
plat will gineyou leage, diuide it into'7. equalf parts, aup 
with the ſame wivenes of the compaſſes, tn the midſt of the 
line; make a"<frcle repteſenting rhe "Equacoz, Then vzaw 
two lines of Contingeice bythe circumference ofthe circle, 

equidiffarit fromthe firff A.B. Diuide the Equato? into 24. 

equall parts, Finiſh the reſt like the 'Eaft oz Weſt viall : 

except tu naming the-honres, fox chat which is in them the- 


6houreline;fs here the 12,72, * 
HE HC; US HSE $530k 3H 


A South Dire@recliving. 38:4, 
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Qc ifche reclination ofthe plat be greater then the come 
plement ofthe Eleuation ofthe Pole;ſubſtrace the coms 
plement of this Elevatfon out of the+reclination, and that 
which remainetb,(hall ſerue inſtead ofthe Eleuation of the + 
Pole : wich which Eleuation make pour diall-altogether 


like aPoz63ontalLwhich you ſhall finde fit fo2 your plac, 


- Example af South Diall, reclining 554, 


© gs 
| PF? rſt, I take the complement of the Slenation, which is 


Jr E i of the reclinationofthe plat, which is 55.4. and 
xeremaine 17.9. whith number keepe fo2 the Elenation 
of the. Pole, | iH6£4, pr 9? 

Ta 


*» 


hy WP b& A © mMPaAY o&f 2 þ© ps os 


=, v5, =o wig 


"ikea it RAT me nar £3 33... itn 


In Oeclineationof this Diall, dzaw a line Parallell to 


the Po2izon A. B. dzawanother C:D-making right ancrleg 
 withthe line A.B. Then make the quad)ant from A. toD. 


which being diufded into. 90. degrees, number in it thar, 
which.is, as.it were, the Eleuation of the Pole,namelp 17. 
degrees from D.towards A.Then dzaw the line of Conttu- 
gence K.L. in anp point oftheline C. D. ſquirewiſe, Take 


with your compales the lealt diſtance of the point G, andof 


the Stile : extendthem fozth inthe line C.D. J meane,from 
G, toward C. make there a point marked with E. vpon 
which point oz centre with the ſame wfvenelle of the com- 


palles, zaw the Equatop from H.byG. to1. diuive (t into- 


12. equall parts,F#c. | 

Finiſh that which remaineth in all reſpects, like to the 
Dozizontall Diall, in gaming thehoures, dzawing of the 
lines,fixing of the Stile,xc, fo2 m.this kinde of Daall, che 


Stile muſt be fixed in the centre C. Nandingvpward, with 


logreat an angle, as C.D.F. is, 
Behold the figure following. 
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The Artof Dialling, 


A'Souch Reclining Eredt. x 


xy is 1. + + 
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The making of a North Diall Reclinin 
| hy i De, - -* . 


Cn AP.12. 


v2 32 thele kindes, if the Reclination be lefſe then 
SV the Elenation ofthe Pole, ſubtract that from 

2 this,and keepe the remainder foz the Eleuacion 
Bed of the Pole:accozding to which Eleuacis.,make 


x 1\ 


= 


IAnwhich the houres about None are placed, being pzoficas 


ble onelp in Dummer:and not then,vnleſſe the Reclination F 
be greater thea che diſtance ofthe Zropike of <5, from the 


Zenith, 


6 $:'4 
ms 


wang mM AL 4 


GER þ Diall Erect Direct, and it will be fic fo2 your plat, 


Jlowt 


— wv» ow kk _ T9 ow G9 ey 


Zenith, And the moze your Diall eecinerh the longer 
time it will hew tn Summer, : 


Example ofa North DiallReclining g 45- degrees, / 


"Ir I takeche Eleuation oftbe Pale (which wee. ac- 


count 53: d, ) outofthe Rerlination oftheplat;which is 
45-9. alld there remaine 7. 4./which Hall bee. i places 
the Elenacion ofthe Pole: 4 17h 

T 2 the 'd1awlax, of it, regeto the Kopeh Srec 
Direcc thetr Delineation is like; 


wates to ) call that which remaineth, the Elevation of = 
Pole: which in thisexample is but 7.4. Jnche figurefol- 
napou ſee,cthatmoſtpartiof thehoire. lines be dzawne 
oppolice from che Contingent, beyond the centre E: as you 
muſk doe in any of this kinde, if you will heue the houres as 
bout noone. 


| TRA = gs MD aw gee cnmm 


bn Ds, 4 


Example of a North Daall Reclining 52. degrees. 


Be: ifthe reclinatton be equal with the Elenation ofthe 
A I Pole: chen deſcribeacirclevponthe centre E.qchinioe it 3 
into 24-equalf parts,beginaing the diniſion at the c.houre, : 
D2aw vyebole points/linesfo2 thehoures from the centre - 
E. ſo many as ſhall be neceſſary; erectingthe Scile (being | « 
fome ſmall wper) in thecentre E. righr-vp; Th i&inde of | 

Dial! ſeruethonly when the Dunne is mm <e NoxtYlignes, 


which be Vo SIS. HT 
$i -' ANorth Reclining Dire. Sn 


has, 8 


ſl 


C— ——_— 


j mY | | \ Ye 8 | 
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You may, with the belpe of a ſmall baile quadzanc and a 


needle placed congentencly, make this a poztable and s | 
all foz any Eleuation ofthe Pole, Y == = 


Againe, ifthe Reclination ſhallexceede the Eleuation of þ 
Oe 7 the | 


"_ " >; oe oo” F Was p fy 4. bed A ON NY ot 


The Art of Dialling, 157 
the Pole : adde the complement of the reclination to the E- 
lenafion,and with that number,as1if it were the Eleuation 
of the Pole,make your Dal altogether like a Pozizontall, 
and it ſhall be fic fo2 your plat, Jn which notwithſtanding 
in winter, verp few houres ſhew, and thoſe about noone:and 
yer not theſe, vnleſle the reclination ſhall bee greater,then 
the nicheſt benving of the Tropike of -,fromehe Zenich, 


Example of a North Diall reclining 80.4. 
| Pluto the complement of the reclination of the plat, 
which is 10. 4. to the E'enation of the Pole 5 2.9. and 
with the cotallnumber 62. 4. as if it were the Eleuation of 
the Pole, make aPozizontall Diall, as is ſhewed Chap. 3. 
Alwaties remembertocall the cwonumbers added together, 
The Eleuationofthe Pole, . 


Al North reclining Dire&. 
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The ArtofDialling. 


The making of an Eaft and Weſt 
Diall reclining, 


CHAP. 13. 


@7 I: multiply the Sine of the eletation of - 

nal the Pole,bythe Sine of the Reclinati: 
[|- on of the plat, and d{uide the pzoduct by Þ 

2J| the whole Sine: whereof ſhall come a | 
755; quotient, whoſe arke is the diftance of Þ 
29} the Stile, fromthe Subſtile,  , | 
= |» © > -+ +: Compare the Complement of this df Þ 
tance with the Complement ofthe Elcuation ofthe Pole, ® 
and which you ſhall finde leaff, multiply, the Sine thereof |} 
by the whole Sinegparting the Pzoduct by the Stne ofthe 5 
greater. Zhe quotient {hail yeeld an arke, whoſe Comple* Z 
ment ſhall be the diſtance ofthe Subfſile from the Bert- ? 
dian. | _ J 


Example of an Eaft or Weſt Diall xeclining 
45-degrees. | 


ultiply the Sine of the Eleuation ofthe Pole 2? 

F = _ - med the Sine of the reclination of che bo 
plat, which is 70710. & the pzoduct, 5572018710 I diutde Z 
by r00000 the whole Dine,and the quottent is 55720. the F: 
arke wheresfis 33.4. 52.” which is the dillance of the l 
3bſti e ©cile. : F- 
ken Frompen the Complement ofthis diſkance,which 
is 56,4.8,m, with the Complement of che Sleuation of the } 
Pole, which is 38.4, and finding the Complement of the 3 
Eleuattion to be leaſt, Jmultiply 61 566 the Dine thereof,. 2 
by the whole Sine 2 and the P2oduct ariſing thereof is 5 
6156600000: which J viutde by the Sine of the greater, 3 
which is the Complement of the diſtance, whole m 4 


The Art of Dialling. 18 
is $3033. And the quotien 74141. yeeldeth an arke 47. 4, 
51.”, whoſe Complement is 42.4.9,”.whith is the diltance 
ofthe @ublkile from che BYeridtan, 

Firft,dzaw a line Parallel{to the Pozizon A. B, dzaw a- 2 PIN 
nother ſquirewiſe,C.D. Thetmake the quadzant from A, ,Epenneat” 
f | £toD. Number therein the diſtance of the Subſtile from the guce. 

Z Meridſan(which we found to be in our erample 4 3.4,9.”.) 
from A.towardD. At the end ofthis number from the cen- 
* tre C.dzawthe line ofthe Subſkile, C.E. Account from this 
f | linethe dilkance betweene the Oftle and the Subſtile, which 
* ts 33.4.5 2.", dzawlikewtſe at the endofchismumber from 
{- | OC. theline C.G.fo2 the tile. Le che line of Contingence 
be ſquirewitſe to che Subſkile in any point where pou will. 4 
of = FThentake with your compalſes the leaſt diſtance betweene - 2 
ie | thepointE. andthe line ofthe Stile: with that wiveneſſe ; 
— the one foofe remaining in E. extend theother in the line of 
 * the Subſtile toward C.make there the point F. vpon which 
Z d2awtheEquato? from H.by E.fo 1, Diuide it tnto 2 2.equal 
= parts ; beginning your diuiſion where the ruler being plas 
= cedvponthe centre F. and the interſection of the Perivian 
Z with che Contingent ſhall couch che Equato2.Lay the ruler 
= fromBF.byeach of thoſe markes, andwherett ſhall touch the 
line of Contingence,there make marks 2 by which from the 
centre C.dzaw the houre lines (o many as ſhall 'be neceſſary, 
Mhe line A.B, is the Beridian, and ſhewefh the x 2 houre, 
Finiſh al other things, as in the reſt befoze you were taught. 
 Notfethat if it be an Ealt diall,you mult make che qua- 
dzantfrom A;toD, Ita weſt,from BxoD. Finiſh the reſt 
due as befozegzc. | of 7 nneer ray 
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The making of a South reclining declining Diall, 0 
. CHnaP. 14. | #- 
Irft, inthis kind, asin other which wi | th 


low, you mult finy out and place the | 
MPeridian,the Subſfile, and the Stile,. 
which being done, that which — 
- fsfintſhed as in thoſe befoze. 

Therefoze the Declination and the «* . 
| Reclinatfon of the plat being knowne be # of 
your Juſtrument, multiply che Sine. of the declinacion by G 

the ” 
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of the complement of the Reclination,diuiding che 

t by the/whole Sine. The quotient Dine ſhall yeety 

, whoſe complement ſhallbe named the Comple- 

e repeated, 

vard augment the Dine of the Complement of 

the Declination,by the whole Sſne,diutde the Pzoduce by 

the Sine of the complement to be repeated : whereof ſhall 
come a Sine,whole Arkethall be the dilkance of the Pert- 
dian from the Dozizon, = "tl 

Againe,multiply che Dine of this diſtance, by the Sine 
ofthe Complement of che Reclination, parte the Pzoduce 
by the whole Stine, che arke of whoſe quotient ſhalbe called 
the Eleuation ofthe Meridian. 

| Then compare this Eleuation of the Pertdian, with the 

Z Eleuation ofthe pole,and which you hall finde leaſt, ſub- 

Z tradchat from che greater, and that which remaineth keepe, 

'# (fo2 it hallbe called the difference kept) being mindefutl 

= whichofchem was the greateſf. 

Z Thisdone,multiply the Dine of the Complement to bee 
= repeated,by the Sine of the difference kept : diuiding the 
= PD2oduct by the whole Sine, whereof ſhall come a Sine, 

 Z wholearke ſhalbethe diſtance of che Stile from the ſubQtile, 

= FToconclude, compare c<<e Complementofthis diſtance 
= with the complement ofthe difference kept, and which pot 


Z Hhallfindleaft,multiply the Sine cherof by the whole Sine: 


7 part the Poduct by the Sneof the greater, and chere- 


F ofſhall come a Sine, the Complement of whole arke ſhalbe. 
+7 thediltauce ofthe @ubſtile fromthe Perivian, 


..1 > Declining 18.9, 
Example of a South Diall3 Reclining yy 
Firſt looke out in the-Table the Sine of the Declinati=- 
= 0n, whtch is 0991. Then the Complement of the Recli- 
yy natfon being 65.4. the Sine hereof is 90630. Afterward 
# multiply 90630, by zogo:, and the pzobuct 2808557630: 
7 F. ; diuide- 


7976653636, whtchviutded by che whole Sine, thequoti«Y 2 


The Art of Dialling, 


dinide bythe whole Sine, which is x 00000. the qutotfent # 


- Hall be 28005. whole arke is 16.4.16.m.Thecomplemings fe! 
whereof being 73-4. 44+ "- is the Complement co bers 
Peaced. =. 50s ” : 

* This vone, multiply 95105 the Sine of the Comples! 
ment of the Declinatfon 72.9. by the whole Sine r00000] 
the pzovnce ſhall be 95 10500000. whith being dinided by: of 


95996 the Dine of the complementtobe repeatey, the quo 
tient ſhall be 99071,whole arke is 82.5, 11. which isrh( 
diſtance of the Þeridianfrom the Doxizons 


Afterwary aygment the Dine of this diſtance 99071.b . ſt: 
the Sine cf the complemeit of che Reclination, which is th 


90630, and the p2ovuct 8978804730 part bythe wholy® 
Sine: thequottent 89788 ſhall yeelvanarke 63.4,53.m,2 : 
which is the Eleuation of che Meridian. » 1" of 
Then compare the Eleuatton ofthe Peridian, with che® - 
Eleuation ofthe Pole, which in this examples 5 2.4. anyÞ *! 
finding the Eleuacton ofthe Pole tobeleaſt, ſubſtracc this; 
(namely 5 24.4,)from 63.453. m. che Eleuatton of che MPeris! 
dian,x there rematnech 11.4.5 3.=.whichs 5 differencekepe; 
- Now multiply 95996 being the Sine of the-Comple# 
ment to bee. repeated , which is 20597. the p2oduct igl3 


ent ſhall be-1 9766, whoſe arke 1144.24. ”. is the diſtanc © ch! 
of the Stile from the Subſtile, | I 

Then to- conclude, the Complement of this diſkance,@ ,,, 
which is 78,36.4.". being compared withche ComplementlX 
of the difference kept, which is 78.4.7,”.you ſhall finde the} 6 
Complement of this difference kept co be lealf, wherefoze# ;, 
multiply 97856 the Sine thereof, by the whole Sine, andF , 
the pzoduct 9785900000, part by the Dine of the greater, F 


. fo wit, ofthe Complerttent of the dilkance of the Sttle from % wi 


the Subftile, wich is 98027. the quottent ſhall vee 998 25.1 th 
whole arke is 86,4, 37.", The Complement whereof is y 
3-4,23-*, which is the diſtance of the Subſttle from c<hg'# an 
Peridian, | We & 

here ! 


TheArtof Dialling. *' 20 
There be thzee ſundzy kinds of theſe Dials, che one vif* 
feringfrom the other. 


| Theft kind. © 


*# FMarketherefoze, if the Gleuation of the Meridian be 
# creater then the Eleuation of che Pole, dzaw aline paral- 


| ; Tell co the Dozizon A;-B-out ofthe middeft whereof extend 


6d another C.D.ſquirewiſeco theline A.B. make the quadzanc 


" front A, toD. number thereinfrom A.towards D. the di- 
© ſtance ofthe Peridia from the Poztzon, which is 32, 4, 11,”, 
+ acthe end hereoffromithe centre C. MN the line CE. fo 


;. the _—_— / 
'Y om which Account bg xp towards A. the diſtance 


* i of the Subſtile from the Perid ACE. b +2 3.”, 2a 
02 


"ang Nile: 


® af the end of this number the line C.' F the Sub- 


Then from the Subftile rowgry) A, yumber. the di- 


8, ſkance of the Subltile fromthe Dtilet1, degrees 24. mis 
FF nutes, and at the end therof extend the line C.G.which ſhall 


& rep2elentche Stile- This done, inthe line of the Subttile. 


;.0 in the point P,- ( which you miay take where you will in the 

= Subftile)dzaw the line of Conttagence.\ſquirewiſe to the 
F - 05 Then take the leaft diſtance of the point F, from 
= the Stile. 


Z Afterward ertend pour compalles,the one foote being plas 
X ced fn F.in the line of the Dubſtile toward C., vnto H. De- 


ſhall 


'S if into 24. equall parts, bectinning where the cul 
& touch the Equatoz, being placepbponthecentre H, a 
# onenerpmarke of the Equaco!, and where the ruler Gall 
® couch the line of Contingence, there make markes.,.by 
Z which,fromthe centre C. dzawthe houreJines ſo many as 
© Hall bee neceſſary, C, E. alwafes ſhewingthe 1 2, hore, 
7 Lecthe Stile hang directlpouerthe Subſtie with fo great 
"> an angle asF.C.G, is: firing it in the centre C. potting, 
"1 downewars 
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TheArt of Dialling. 
- downeward cothe Pole Antarcicke, 


Placetheline A.B. parallel toche Pozizon hauing aftere | 
ward, as other p2eparatiue lines, no vſe, | 


A South Declining Reclining. 
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The ſecond kinde. 


But if the Eleuation ofthe Pole, andthe Elenation of © 
the Peridian be found equall, the making of your Diall ” 
umerzpet the finding out ofthe Peridian 7 

and the Subſtile, vc, (s wought as in the _———— 
[4 So 
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The Art of Dialling. I2 
whicher pot map reſozte, It ſhall beſuffictent here to ew 
an example of this kinde, | 


Declinationis, 32.4. 
—_— 6 _— Reclinationis, 3 3.4.30," 
1am WRO'e (Elcuation of the Pole is 152%, 2," 


Firſt, J multiply 52991 the Dine ofthe declination,by 
33388 the Sine of the Complement of the Reclination, 
and the p2oduct 4418813508 ariling thereof, A diutye by 
the whole Sine: the quotient Sine 44188 peeldeth an arke 
26.4,14.”.whole complement being 63.4.46.”, is the com- 
plement co be repeated, 

Then A increalſethe Sine of the Complement of the ne- 
clinatton, which is 84804, by the whole Sine, and the p20- 
duct is,34 80400000 2 which Þ parte by 89700, being the 
Sine of the complement tobe repeated, The arke of whoſe 
quotient Sine 94541 being 70.4. 59.".1s the dilkanceof 
the Beridian'from the Yoztzon, 

bis done, J multiply this Dine 94541, by the Sine of 
the complement of the reclinatton, which tis 83388, andthe 
p20duce ariſing hereof, being 7833584908, diuide by che 
whole Sine: the quotient thereof is 783 35,whole ark 5 2.4. 
2-", isthe Elenation of the Perivian, which J| compare 
with the Elenation of the Pole, and ftading them equall, I 
endmy wozke hecre. Fo) this ſhall be ſufficient in this kinde 
of Diall,as yon map moze plainely perceiue by the delinea- 
tion of the Figure, 

CUherefoze if the Elettation of the Pole, andof the ez 
ridian be found equall, (as in this example it is)make a line 
parallel cothe Dozizon A. B. Dzatn another C. D. making 
right angles with the line A.B. Dzaw the quadzant from 
A. to D. number therein the diſtance ofthe Peridian from 
the Bozizon from A. toward D. which is 70.4. 59. =. being 
here in place ofthe Subſtile, Then d2aw the line of Con- 
tingence ſquire-wiſe tothe Beridian C.E.(which is allo the 

G Subſtile) 
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The Artof Dialling; 


Subſtile C.E.in any point therof, as befoze, Place one foote | 
ofyour Compaſſes in the interſection E. then ſet the other. 


foote in the Peridian(o2 Subſtile ) being of any wideneſſe : 


make there the point oz centre F.vpon which centre dzaw the 


halfe Equacoz from G.by E.to H. Diuide the one halfe ther 


of from E. towards H. fnto 90. 4. Account therein from the - 


Meridian E.cowards H. the declination ofthe plat 32.4.place 


the ruler vpon the centre F. and the end of this number, and } 


where it ſhall touch the Contingent line, there make a 


marke, by this marke you muſt dzaw a line ſqufrewiſe to * 

the Contingent line, which ſhall be fo2 the x 2, houre, And *' 
where the ruler (hall touch the Tquatoz, there begin to di- *? 
utde it inco 12. equall parts, by which lay the ruler from *' 
the centre F. making in the line of Contingence markes foz * 
che other houre lines, all which ſhall cut the Contingene ! 


line ſquire-wiſe, Note that ſometime in dtuiding of the E&- 


guatoz, the two parts at both ends nert co the Semidſames ; 
ter G. H. ſhall both ofthem make but one whole part, vn- | 


lefſe you will make a whole circle foz the Equatoz, and di- 
nide tt info 24. parts, | 

L et the Stile be a (mall wyer ſtanding right vp in the 
point E.being lo long as the Semidiameter ofthe Equatoz, 
Ic may be alſo a plate of iron o2 :b2aſfe faſtened in the Subs 
ſtile,ſo bzoade as the Demidiameter is, as in the Ealt any 
TUeftt erect dials, xc. Let the line A. B. bee parallele co the 
Hozizon. Finiſh all other things as befoze, 


| Firs, Amnlplythe Sine efchevecination-detug 707.0 
7 _ 


A South reclining declining. ba 
+ 26d. 
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The third kinde. 

Jfthe Elenation ofthe Peridian be leſle then the Ele- 
uation ofthe Pole, the making of this Diall is vnlike to 
both the other mencioned befoze, yet the finding out of the 
diſtance ofthe Stile from the @ubllile,is done like to the 
firſt kinde,as by the example following map appeare, 


Declining 45. 4. 
Example of a South Diall Reclining 45. 4. 
Eleuation of the Pole 5 2.4. 


by 


f..4 
ee. « 


The Art of Dalling, 2 


The Art of Dialling, 
by the Sine of the complement. of the. reclination which. is 
likewiſe 70710, and the pzoduct 4999904100 J part by 
the whole Sine, The quotient is 49999 whole arkets 30.4, 
The Complement of this Arke is 60. ©. which is the Com- 


plement to be repeated. 
Then J increaſe the Sine of the Complement ofthe de- 


clination, which is likewiſe 707 10,by the whole Stne,and 


the p2oduct thereof 7071000000 J| diuide by the Sine of 


the Complement to be repeated 36602 : the quotient Sine | 
81649 peeltieth an arke 54.4. 44.” which isthe diſtance of | 


the Berivian from the Po2izon, 


Afterward J multiply this Sine 31649, by the Sine of Þ 
the Complement ofthe Reclination, which is 70710: the | 
P2oduct ariſing 5773400790 I part by the whole Dine, * 
the quortentis 57734. The arke- whereof is 35.4. 16, | 
the Eleuation of the Perivian: which I compare with the * 
Eleuatton of the Pole (being in ourexample)s 2.4. and fins * 
ding the Peridian Tleuation to beleall, I \ubſtract ic out of *? 
the Eleuation ofthe Pole,andthere remaineth x6. 4, 44., | 


whtch is the difference kept. 
This done, I augment 36602 the Sine ofthe Comple- 
ment to be repeated, by 28791: the Sine of the difference 


Kept, and the p2oduct 2493 358182 comming hereof, JF di- | 


utde by the whole Sine,the quotient Sine 24933 yeelderh 
an arke 14. ©. 26. ”. the diſtance ofthe Stile from the Sub- 


Now comparing the Complement ofthis diſtance being 
75- 4.34. ®. with the Complement of the difference kepc, 


which is 73.4. 16.” and ſeeing the Complement of the dif-- ! 


ference kept to be leaſt : J\mmltiply 95765 the Sine there- 


of, by the whole Sine, and the p2zoduct 9576500000 A di- ! 


utde by 9584 2 the.Dine of the complement of the diſtance, 
and 98886 ſhall be the quotient thereof, whoſe arke is $1.4. 
27.”", The Complementof this arke is 8.84. 33.” which 
ts the dilkance ofthe Subſtile fromthe Peridian, 


Ia the Delingation of this Diall, dzaw firſt as befoze a | 
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The Artof Dialling. 2 


line Parallele to the Dozizon A.B.extend another C.D.ma- 
king rfgbt angles with the {ine A. B..D2zaw the Quadzanc 
from A. to D. diuide it into 90. degrees, Jn which account 


 thediſtance ofthe Peridian from theÞo213on, from A. co- 


wards D. which is 54. 4. 44. ®. dzaw at the ende of this 
number the Beridian line from the centre C. which (hall 
thew the 1 2. houre, Account from this toward D. the di: 
ſtance ofthe Subſtile from the Peridfan, which is 8; 4. 33. 
m, at the end hereof extend from C, the line E. foz the Sub: 
ſtile, From this, number the diſtance of che Stile being 14. 
d, 26.” towardD. if there be ſo much ſpace,ifnot, account 
it from the Subltile coward A.make at the cnd ofthis num- 
ber the line C. F. fo2 the Stile, Let the line of Contingence 
cut the Subſile ſquire-wile, in what point you will. Finiſh 
all other things, as in the firſt of theſe ch2ee kindes of 
South reclining decliningDials. 

Tn this kinde of reclining Dials,-whoſe Stile mult bee 
placed from the centre C. bpward coward the Pole Arcick: 
tfat any time you cannot dzaw to both ends of che Contin- 
ceatline (ſo many houre lines as ſhall be neceſſary : then 
p2olong bepond the centre C. the lines oppoſite on the other 
ſide. As ifyou would make the 8. houre line fo2 the mo2s 
ning, Daw the 8. fo: the euening beyond the centre C. anp 
you ſhall haue your deſire, - | 

Note that mozeouer, in thiskinde contrary to the other 
befo2eifthe plat decline toward the Teſt, (as in this exam: 
ple it doth) then dzaw the quadzant towards the Weſk, xc, 
But if the Declination be towards the Caſt, make thequa- 
d2ant towarvs the Call, 


The Artof Dialling. 


A South reclining, declining, | && 
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| CHAP. 15, | : 
rl | The firſt kinde. Br 
Wl}; SMT N this kinde, as in the Sonth befoze: firſt, * 
It þ#\ [<&x| multiply the Sine ofthe declination, by che 
| & Sine ofthe Complement of the Reclinati- | 
| RB on:parting the pzoduct by the whole Sine, | | 
LP \ The quotlent Sine thereof ſhall yeeld an | * 
Arke, whole Complement ſhall be called the 
Complement repeated, : 
Then 


The Artof Dialling. FP 24. F 


Then increaſe in the Dine of the complement of the Des 
clination by the whole Sfne,diuide the pzoduct by the Sine 
ofthe Complement repeated : the quotient Sine thereof 
will giue an Arke, which ſhall be che diſkance of the Weridi- 
an from the Do2130n. | 

The ſame quotient Sine multiply by the Sine of the 
Complement. of the reclination : 8#nd the nymber ariſing 
pare by the whole Sine: the Arke of this quotient is the E- 
leuation ofthe Meridian, 

Now adde the Eleuatton of the Pole fothe Eleuation 
of the Pertdian,and the tocall number o2 Arke hereof, wee 

wil call the compounded Arke, And ifthe compounded Arke 
be lefle then 90.degrees:then multiply the Sine thereof, by 
the Sine of the Complement repeated,diniding the pzoduce 
by the whoſe Sine: and hereofſhallariſe a quotient Sine, 
whole arke ſhal be the diſtance of the Stile from 5 Subſtile, 

Now compare the Complement of this diſfance, wich 
the Complement of the compounded Arke: and incresſe che 
Sine of the leſle by the whole Sine,part the pzoduct by che 
Sine of the greater ; and thereof ſhall come a Sine, the 
Complementof whoſe Arke ſhal be the diſtance ofthe Subs 
Cilefrom che Deridian, 

But marke here the dinerſitie which doth ariſe by reaſon 
of the compounded Arke : foz hereby you ſhall have thzee 
ſund2y waics,both tn finding out the diſfances betweene che 
LPeridian and the Po21i50n, the Stile and Subſtile, #c, And 
likewitſe- in the declination of che figure. TUhereot ariſeth 
thzee ſundyy kinds of Dials the firſt of them being already 


5 tanght, 


The {ſecond kinde. 


Ifthe compotinded arke be tuff go, degrees: then the dt- 
ſtance ofthe Sciie from the Subſtile ſhall bee che Comple« 
mert repeated: and the diſtance of the Subſtile from che 
PDeridian (hal! be allo 90. degrees, 5 

2nte 
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The Artof Dialling. 

Note that in the wozking hereof, there is no difference 
from the firft kinve. Fo? here as in the other befoze, pou. 
ſhall firft finde out che complementrepeated': then the di» # Ex 
ſtance ofthe Peridian from the Dozizon 2 Afterward the 
Elenation ofthe Peridian, which being added to the Eleuas 
tion of the Pole, if the cofall number bee iuſt 90.9. port 
ſhall not neede to p2oceede fozward, fo2 this (as befote A 
made mention) ſhall bee the diſtance of che Perivian from 
the Subſtile, 

Ji this kind yott ſhall hate no incerſection ofthe Peridi- 
an and the Contingent lfne : therefoze pou ſhall begin che 
diniſion ofthe Equaco? at the line of the Subſtile, which: } 
{þall ſhew the 6. houre, either inthe momning, oz exening, # 
accowing as the plat doth decline. 


The third kinde, 


But if thecompounded Ark be cxreater then 90. degrees, | 
{abſtract ftfrom x80,and that which remainech ſhall be cal« Z 
led the difference kept, Thenmultiplie the Dine ofthe Come ! 
plement repeated, by che Sine of. the difference kept, diut-- 
ding the p2oduct by the whole Sine, hereof ſhall come a 
Sine, whole Arke ſhall be the diſtance ofthe Scilefromcthe © 
Subſtile. L 

Thencompare the Complement of this diftance, with * 
the Complement of the difference kept, increaſing the Sine # 
ofthe leſſer by che whole Sine, and parting the p2odiice by 3 
the Sine ofthe greater : whereof ſhall come a Sine, the * 
Complement of whoſe arke,being taken from x 80.degrees, * 
the remaynder ſhall ſhew how much the line of the Subdlile Z 
mult be diſtant (vpward bythe Pozizon) from che Peridfan, 
Foz the better vnverſfanding of theſe thzee kinds, marke 3 
_— thee examples following, with the delineation of their Þ 
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The Art of Dialling, 25 


- 


 ; CDeclinationis, 45. 4. 
Exampleofs North ay Reclinnion 47.6 


Elcuation of the Pole 5 2.4. 


' Firlf, J wozke this altogether liketo the South recli: 
A EE CEE Ele: 


Then Javve the Elenacion of the Peridian which is, 


3 35-4. 16." to the Elenation of the Pole 52; ® che: totall 


number is 37. ©. 16. ”. which is the compounded'arke : any 
being leſle then 90. 4. J pzoceeve wich this arke; oc, 
Nowtherefoze J multiply the Stne of this componnvey 


; arke, which 99884, by the Sine ofthe: complement'ts bee 
| repeated being 86602, and thepzoduct865or 54x68 T pare 


by the whole Sine, The quotient thereof is 86501, whole 


: arke 59.4. 54.” is thediftance betweene the Dttle andehs 
Dubltile, 


Then Jcompare 30. 4. 6. . being the Complement of 


7 thisdilkance,wich the Complement ofthe compounded arke, 
| which is 2.4.44. and finding this leaf, J increaſe 4768 


the Sine thereof, by the whole Sine,diuiding the p2oduct, 


* which is 476800000,bp 50151 the Dineof the greater: the 
# gquottene Dine yeeldeth an arke 5. 4. 27. ". the Complement 
hereof 84.4. 33." ts the diſtance ofche Subſtile from che 
+ Meridian. | 


Andawing of this Diall,firlk as befo2e,make a line Pa: 


7 rallele tothe Do2izon A.B. Then extend the line -C. D. cuts 
= tcingthe other ſquire:wile. Parke the interſection oz centre 
* with E. dzaw thereupon a circle A. B. C. D. whole two quas 
Z d2ants at the leaſt, coward A. (ifthe plac decline Teſt 
Z ward, 02 elſe towardB. ifit vecline Eaſtward) being diut- 
+ dedinto 90. 4. each of them , number therein from A. (0+ 
= wardsD. the diſtance of the Perivian from the Do2izon, 
; whichis 54.4. 44. . and at the endhereof from the centre 
+ E.d}awthelineF. fo2 the Is 02 12, houre, m— 


The Art of Dialling, 
from this bpwaro towardC. the diſtance of the Subſtile 
from the Peridian,being 84.'4. 33, . make likewite at the | 
end of this number from E;cheline fo2 the Subſtile, Againe 

number frombence vpward ( if.there be ſomuch ſpace, oz 
elſe downward) 59. © 54-2”. which is the diſkance betwene |} 
the &tile and the @ubſtile,” and at-the ende hereof dzawe 
theline H./ fo the' Stile;” Lee the Contingent line cut the 
Subltile ſquire-wile in the point G.. which-you map take in- 
any place of the Subſtile, Zhen with your compaſles the 
leaft diſfance ofthis point G.and the Dtile being taken,with 
that wideneſſe extend chem fo2th inthe line of che Subltfle 
toward. making there the-point 1. vpon which dzaw the 
Equats2 02 Equinoctiall circle. This done place the ruler 
bpon the centre-].-and the,interlection of the Peridian and 
theContfingenc linezand where it ſhall couch the Equatsz 
there begin to diuide it into 24. equall parts, Finiſh all os 
eher things, agin thoſe which went befoze, 


The Art of Dialling. 


A North reclining declining. 
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The ſecond kinde of North Dia Ht 45. degrees 
| | © 1111, 14+ minuces, declining 3$. degrees. : 


- OT nof "bee neceſſary to ſhew an example of this 
ſecond kite , ' becauſe the Complement repeated, the 
diſtance ofthe Peridtan from 4 Subſtile, and a 
2 


The Artof Dialling. 

the Stile and.Subſtile,xc. is found out altogether like to 
the other befoze,andehat whichfolloweth. Therefoze it ſuf- 
ficeth to ſet downe the number ofthe diſkances, 

Firlt, the Complement repeated is, 64. 7. 18. ", 

The dilkance ofthe Petidtan fromche Hozizon is, 60.4. 


9.” So” L: ] 
The Eleuation of the Weridian is 38. 4. which J adde to 
the Elenition of the Pole being 5244. and the totall go. 4, 
is the compottnded arke, | 

Dtaw therefoze in this kind as befozeg a line Parallel 
to the Þo2izon A.B. make another ſquire-wile,C.D. Dzaw 
the twoquadzants from C. by A.toD. diuiviageachofthem 
into 90. *, Then munber heretnthe diſtance of the Meridi- 


an fromthe Pozizon, which is 60.4, 59... dzawing' from 7 


E. atithe end hereof, the lineF. fo2 the Peridian, From this 
accouht 90..4. being here thediſtance of the Subſfile from 
the Peridian : atid likewiſe acche end of this number from 
E. dzaw the linefo2 the Sutbſttle, Againe from this- line | 
downeward, ( becauſe there is no ſpace bpward,) account 


the Complement repeated 64. . 18. =. which here wee take 


fo2 the viſtance ofthe Stile from the Subſtile :-make likes 
wiſe by this number the line E. H. fo2 the ®tfle, Let the ' 
Contingent line cue the Sabſtfle ſquire-wiſe in any. place, 
Then caking che leaſt diſtance with cthe-rompaſtes of che 
point G. and of the Settle, with chat widenelle in the Sub- 
Tile, make che point 1. vpon which dzaty the Equinoctiall 
circle by G. And becauſehere, (as in all other Dtals, where 
the compounded arke is tulk 9.4. ) there is no interſection 
of che Peridian, andthe Concingent line 2 thereof being 
the diniſionof the Equato2 into 24.equallpartsat the Sub: 
ſile, which in his kinde Hall ſhew the ſixth houre, either in 
the exening 02 moznin&, accoding cothe declination ofthe 
plat, Place the ruler vpon the cencre 1. and fomany of thele 
parts as poycan,makingmarkes inthe line of Contingence 
as befo2e,dzaw the houre lines by them, ec. finiſþthe reſt as 
mrhe other, | | 

A North 
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A North Declining Reclining; 
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of North Diall before 
mentioned, Declining 30.4. 


Here frlt, asbefoze Amultiplythe Sine of the Decls I 
nation being 50000, by 93042 which is the Sine of the wil 
3 complement 


Example of the third kinde ; Reclining 21, 4, 30.9, 


The Arcof Dialling. 


complement of the reclination and the pzoduct 465 Rn 
F part by the whole Stne 2 thequotienf465 20 yeeldeth an. 
arke 27. 4. 43. ®. Thecomplement whercofis 62.4, 17, =, 


being the Complement to berepeatey, 


Then J-encreaſe.86602 the Sine of the complement of. 
the Declinationby the whale Sine, diutding the p2oduee, 
by 88525 the Stneofthe Complement repeated: Thearke 


of the quotient Sine 973 27; fs 78. 4. 2.”. which is the di 
ſtance of the Meridian from the Pozizon, 


This done, Jaugment this quotient Sine 97827, by the 
Dine of the complement of the reclinatton, which is 93041 : 
the pzoduct 910192.4967 I diſfftbute by the whole Sine 2. 
and the quotient 91019 glueth anarke 65. 4. 32. ». the. 


Clenation of the Weridian, | | þ. 4-4 
JaowJ adde 65. 4.32." being the Cleuation ofthe Dee 


ridian, £0 52.4. the Elenation ofthe Pole, and the cotall : 
number 277. 5.32- ®; being the compounded arke, becauſe 
it is greater then 90.4, Iſublttace it from 180, andthere | 


rematnech 62. 4. 28. =; whichts the Difference kept, : 


Afterward J mulciply 385 25 the Sine of the Comples 
nent repeated, by 83674 the Sine of the difference kept, - 
parting the pzodnuct 7849865850 by the whole Sine. The | 
quotient is 78498 whole arke is 5 1. 4.43.”. which is the |} 


dilkatice betweene the Stile and che Subſtile, 


Tben comparing the Complement ofthis diffance, being # 
38. 4. 17.”, with the complement of the difference kept, | 
which4s >7. 9. 32. ®, and finding\chts to he leaf, J amplifie | 
46226 the Dine thereof bythe whole Stae, dinfding the. 
p2odtcr 4622500000 by the Sine of the greater, which is | 


61955.atd 7461 2 the quotient comminghereofyeelveth an 
arke 48.4, 15”, whole Complement being 41.4. 45., 


take out of 180, andthe remainder 4s 138./4,15.. the di- 


ſtance of the Subftile from the Perivian, 


' The delineation of che Figure. 


" Firltas befoze, dxawaſine A. B. parallele tothe axis | 


--* 


The Arcof Dillling!' 28 


_ zon. Pake another C. D. ſquire-wile to the fozmer, Dzawy 
| rwo quadzants atthe leaſt-C:A. Dvinivideteach of them tn: 
"F to96.4. number therein from A. toward D. the diſtance of 
nt the Beridian from the Yo2izon , which in our example is 
Or "Z foundto be 78. 4. 2.”. dzaw at the end hereof from E. the 
- | line F.fo2 the Pertyian, Then account from this vpward 
"Fx 238.4.15.”. being the diſtance ofthe Sublfile from the Pe- 
NM” F ridian, d2awing likewiſe atthe eny'of this niupber from E. 
ne | *beline foz the Subſtile, Afterwardaccountfrom this line 
” | Con which ſidepott will) 5 1. 4, 43.". the diltarice betweene 
'* 3 the Sileandthe Subſtile, ertending the fine E:H.-by the 
*2 3 endofchisnumber fo2 the Stile, Lex the Contifigient line 
Je cue the Subſtile ſquire-wile in atip point where you: will, 
Afterward taking with yoar compaſſes the leaftbfitance be- 
e | trweenethe point-S. andthe Stile,with thatwidenclleinche 
il} SubftiletowardE.makethe point. vpon which dzaw the 
le | Equinocttall circle by &. And becaliſeinthis kinde, where 
'T | the Compounded arke is greater then 90.4. there isnone tn- 
# terſection of the Peridian andthe Contingent line beneach 
** | thecentre E. therefoze dzaw fozth the Peridian beyond the 
'> | centre,then place your ruler on the interſection ofthe Beri- 
© | dianand Contingent line abouethecentre, and the puijut 7. 
© | andwhereſtcutteth the Equatoz,there begin to pitide ic ins 


0 - 24. equall partes. Finlſþ that which remaineth as be- 
ot ee 


A North 
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A North. reclining declining, 
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The making ofa South Inclining dire&Diall, 
CH AP. 16. 


F the inclinatfon ofche plac belelſt chen the Eleuation of 
the Pole, take that from chis, accounting the remainder 
fo2 the Elenation of the Pole. And witch this number as if ic 
| | were 


" The Artof Dalling, Wo . 7 


where the Eleuationofthe Pole make a Diall like co the 
South erect direct.and it ſhall befic foxyour plat, ; 

But if the Inclnation of che plat beequall with the Ele- 
vation of the Pole, makeyour Dfall altogether like to the 
Noth reclining direct, whole reclinatton likewiſe is equall 
tothe Elenation ofthe Pole. They viffer onely beretn,chac 
this is placed downeward toche earth, and that vpward. 

But if che Jnclination of the plat be greacer then the 
Eleuation of the Pole, ſubſtrace chis from that, and with 
che number remaining, as if it were the Eleuation of the 
Pole, make your Diall like to the Noth erect virece. 

Example of this kinde inclining 6g.4, 

Subtract 5 2.4. the Cleuatton ofthe Pole, out of 65.4, 
being che Inclinatton ofthe plat, and the remainver 1 3. 4. 
account the Eleuation ofthe Pole. Foz the delineationhere- 
' of, reſozt to the Nozth erect Diall,Chap.s. 


A South Inclining dire, 


= 


| The Artof Dialling, 


- You ſee in this Figure,thatall the lines'fo2 the houres are 


d}awne oppolicefromthe Contingent line, beyond: the: cen» | 
tre E. Jn like nanner muſt you doe: tn. che detincation of all | 
ſuch; which-incline moze then the.eteuation of che Pole. : 

Let the'©cile inchis kinde bee placed-directly over the | 
Meridian,with ſo great an angle as D. EF. is,Fc, 


The making of a North inclining dire&Diall. 
CHAP, 17 : 


EINE: F the Jnclination ofthe plat be leffe then-hcome | 
22) bag plement ofthe Tleuation of che Pole, adve the 
Se Pe2# inclination to the Eleuation t and with that | 
GCKee numberz'as if it were the Elenation of the " 
Pole, makea Noutherect direct diall.fo2 your plat; . . 
But if the iaclinatton/be:equall with che complement of * 
the Elenation ofthe Polezthen make a Diall as you were * 
taught in the ſecond kindeof South reelintng direct: fo2 as * 
that plat ſo reclining inthe South fs placed vpward 2 ſo is * 
this placed downeward, Note thatchis NNozthdiall ſhew- | 
eth but onely 4. houres, the two-firftin the mozning, and | 
the twolalt inthe euening, and that onelp tn che midveſt of | 
Butt if the inclinatton bee greater then the Complement * 
of the Elcuation ofthe Pole, ſubtract this leſſer out of the * 
other being greater :-and with the number remaining, as-| 
if it were the Eleuation ofthe.Pole, make your viallliketo | 
<> + aa This kinde likewiſe heweth very few # 
ures, : 


Example of this laſt kinde, inclining 45 4. 
Firſt I take 38.9. being the complement of the Eleuat-: | 
on ofthe Pole,vut of 45. <; the inclination of the plat, and. | 
there remaineth 7. 4. which J keepe foz the- Elenation of |} 
the Pole. Foz the delineation ofthis diall,reſozt co the Þozis 
zontallzChap. 3z . 
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The Art of Dialling. 


A North inclining Dire&. 
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The making ofthe Eaſt and Weſt —_ 
Dials. 


Crap. 18, 

js Ultiply the Sine ofthe Eleuation ofthe Pole 
VY'” by the Sine of the Inclinatton of the plac, 
N\ I's 2 diutding the pzodyce by the whole Sine: the 
quotient arke ſhalbe the diſtance afthe Stile 

ESS-v fromthe Dubllile, 
_—_ compare the complement ofthis diſtance with che 
complement of the Elenation of the Polezincreaſing the 
Sine of the leſſer by the whole Sine, part the pzoduce by 


' the Sine of the greater, whereof ſhall come a ine, the 


Complement of whoſe arke ſhall be the diſtance ofthe ©ub- 
llile from the Beridtan. 4 - 
| 2 C 


The Art of Dialling. 

It ſhall not be neceſſaryto ſhew any example bereof, be- 
cauſe. the Eaſt aud Teſt reclining be altogether like co 
this. wy nay game reſort thither, fox the wozking of your ex« 
amplefo thoſe diſkancesin dzawing<this figure. ſhalbe here 


obſerued. 
The dclineation of an EaſtDiall,inclining 45.4. 


Firft dzaw aline Parallel co the Pozizon, A. B. make 
the perpendicular line C.D, ſquire-wiſle co the other. De- 


{cribe che quad2zant from A.toD. number from A, toward 


D. 3 3:4.52.",the diſtance ofthe Subſfile from che Perivi- 
an,and atche endhereof from C. (aw the line E, fo2 the 
Subkfile,accountfrom this: 42 _ + 9. ”, 2awing likewiſe 
at the end ofthis number the line G. fo2 the Stile, Let che 
Contingent 1ine cut 'che'S 


things etle, as intheGaft te 
An Eaſtand Weſt inclining. 
os T 
” ; - n : 
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Aning ſquirewiſe. Finiſh all 
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The Arcof Dialling. 1 


The making ofaSouth inclining 
re ' | declining Diall, 


CHnaAP. 19. 
e a2 ir, multiply the Sine of the 
ps Az Declinatien;byche Dine of the 
D complement of the inclination, 


t- So parting thepzovuct by the whole 
I = Dine. The quotient @ine ſhall 
le G ycelp an arke , whoſe comple- 
[: PAXDRWP 2B ment ſhall benamedthe comple- 
ll | Frog © Gs mentrepeated,. = 


Then ſucreaſe 'the Dine of 


f 


the Complement of the Declination by the whole Sine : 


the Complement of the inclination, and the p2oduct parted 
by the whole Sine : the arke of the quotient Sine Hall bee 
the Eleuation of the Meridian. Which arke you muſt adde 
tothe Eleuation of the Pole. And if the totall number bee 
leſſe then 90.4.i{t ſhall be named the Doubtfull Arke. But 
if it be crreater then 90.4, take it from 130, and let there 
maindex be called the Doubtfull Arke. . 

This done , augment the Dine of the Complement 
repeated, by the Sine of the Doubtfull Arke : andth 
poduct ariſing thereof befng diuided by the whole Sf 
the quotient arke ſhall be the yiſfance of the Stile from the 
Sudftile. | 

Now compare the Complement of this diffance, with- , 
the Complement ofthe Doubtfull Arke, multiplying the 
Sine of the leller, by the whole Stne, dluiding the - pzoduce 
bythe Sine of the creacer 3 _ of the quotient Sine 

3 com- 
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The Artof Dialling; 


commine thereof ſhall be the diſkance of the Subſtile from | 


the Meridian, | 
1Buc note,ifthe doybtfullark be found without ſubtract 


on from 1 80,(which is if it be lelle then 90.4.)then pou mutt | 
' ſubtract the diſkance of the Subſtile from the Meridian out 
of 180, and the aumber remaſning,ſhall be the crue diſtance 


of the Meridian fromthe Subltile. 


Marke this likewile, if the doubtfull arke be equall 90. 


degrees, let the Complement repeated bee che viſtance of 
the Stile from the Subſtfle:then ſhall there bee tuſt 90,4, 
fo2 the ſpace betweenethe Subſtile and the Pertidfan,as be« 
foze is taughtin the Noth declining reclining, whither pou 
map reſo2t fo the wozking hereof, Yere itſhall bee ſuffict- 


ent to ſhew two examples, wich che deltgeation of their ft- | 


cures 2 the one, where the doubtfull-arke'is ſubtracted 


from 1804. and the other, where there is no ſubtraction: 3 


hereof, becaule it is leſſe then 90, degrees, 
, Clnclining 45.degrees, 
Example of a South Diall | ae 
Declining 45.degrees, 
Fozalmuch as this is altogether like tothe Nozth reclfe 


ning 45.5. declining 45-4. whither you may reſozt: J will os 
mit the wozking ofthe fozmer parte ofthis example,vatill F 


come £0 the finding out ofthe diſtance of the Subſtile from | 
the Peridian. The fozmer part of this example you may find 


co be thus wzought tn the Nozth reclining declining x 
1 Firſt,the complement repeated 60.4. 


CE 
Mt 


4%, mms | 
3 Next,the Elerationofthe Meridian 3 5.4.16. =. 


4 Thecompounded arke there, which we call the doubt-- | 


fullarke here,87.4.16.”. 
5 The difkance of the Stile from the Subltile 5 9.4.54... 
; 6 Laff, the diſtance ofthe Subſtile from the Meridian 
4:04.33 


2 Then,the diſtance of the Perivian from the Hozizon 


But | 


The Artof Dialling. 22 


' But here as befoze is taught ) you mult ſubtract chig 
diſtance from 1 $0. 4. becauſe the bonbefull-arke was leſſe 
then 90.4. and thenthe remainder 95. 9. 27. ”. ſhall be the 
true diſkance of the Subſtile from the Peridian, | 

Tn the dclineation ofthis diall, firſt, as befoze, make a 
line parallellcothePozizon A.B. Dzaw another perpendi- 
cular C. D. cntting the fozmner ſquire-wiſe, Pake two 
quadzants from A. by D.to B, Ifthe platdecline weſtward, 
number the difkance of the Peridian from the Pozizon 
from A. toward D,.xc. But ifthe declination 'be Eaftward, 
(as in this example it is) then account this. dilkance of the 
Peridian from the Pozizon,which is 54.4.44.”. from B.tas 
ward D. dzawing at che end hereof from the centre C. the 
MDeridtan line, which ſhall (hew the 1 2: houre, Account like- 
wiſe from that toward A. 95. 4, 27. ®. the diſtance of che 
Subſtilefromthe Meridian:making inlike maner the line 
E.C. foz the Subſtile, From this line on which ſide-yore 
will,number the diſfance ofthe Stile fromthe Subſfrile, bes 
ing59-4.54.”.dzaw by this the line G.repelenting the ſtile, 
Let the line of Confingence cut che Subſtile quire-wiſe in 

any point where you will, Dake the Tquatoz, begin the di- 
uifion thereof, andbzaw-he hourelines.in._ all reſpects.as in 
the Nozth reclining 27.9,30.”, declining 30.%. Chap. x5. . 


Ct ap 


” 


+4 A South! 
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A South declining inclining Diall. 


full arke is ſub- 
tracted from 180, 


Firlt 51503 the Dine of the Declination beingmultipli- 
ed,by 83227 the Dine of the Complement of the inclinatts 
on 2 and the pzoduct 4286440181 dittided by che whole 
Dine :thearke of the quotient is 25.4.23.”. The comple- 
ment whereof being 64. 4.37. ®. is the complement repea- - 
ted. # | 


{hen I increaſe the Sine ofthe Complement of che ve- 
clination,which is 85716, by the whole Sine, and J part + 
the pzoduct 8571600000, by 90346.the Hine of the Com- 
plementrepeaced» The quotleut 94875 peeldeth an arke 

TIS 35.» 


ple of a South 
Diall Declining 31.4. 


Theſecondexam-CInclining 3 af Where the dout- 


The'Artof Dialling, 33 
71.4.35-*.which is þ dilkance of þ Peridian frb the Hoz1iz6, 
Againe, I multiply this Sine 94875, bythe Dine ofthe 
Complement of the Jnclination being 83 227, aud the pos 
duct 7895961425 ariling thereof, A diuide by the whole 
Sine, The arke ofthe quotient is 52. 4. 9.”. which is the 
Elenacion of the Peridian. 
Now this befng added to che Clenation of the Pole's 2.4, 
and the totallnumber r04. 4.9,” taken from 180 there re- 
mayneth 75. 4. 51. which is the doubtfull arke, 
Therefoze J augment 90346 the Sine of the Comple- 
ment repeated,by 96930 the Dine of the doubtful arke,anp 
the ptoduct 8760399890 J part by the. whole Sine, The 
arke ofthe quotient 6. 4. 10.” is the diftance ofthe S be 
ſtile from the Sttle, FE: 
Thisdone, Acompare 28.4. 50.” the-Complementof 
this diſkance, with 14-4. 9. =.the Complement of the doukt- 
fullarke,multiplying the Sfne of the leſſer;which.is 24446 
by the whole Sine, diuiding the pzodace Re as oy 
43226 the Sine ofthe greater, The quotient Sine 59741 
peeldethan arke 30,4.30.”, whole Complement 59.4.30.”. 
is the diſkance of the Subſtile from che Perivian.._ . | 
Firf dzaw a line A.B.Parallele torhe Yozizon:vzaw ano- 
ther C. D. ſquire-wile to the line A. B. make the two qua- The delineari- 
dzancs from A. by D. to B. and becauſe this Declination is 0" of the 
on the left hand, number from A. towards D. 7.4. 35. fgurc. 
the dilkance of the Peridtan from the Hoztzon, dzawing by 
this fromOC: the Peridian line,-From-thac toward B.. ac« 
count 59.4.30.”, the dilkance ofthe Dubltile fromthe Peri 


dian,making in like manner at the enve ofthis nit m 

C. the Subſtile line E. Againe from this fozward (if you 

can, 02! elle backward) number the diſtance of the, Dri 
m7 vlik nr q: 


from the rtferdchat nie [8.61.4 O.. ro 
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; The making of a Nonk inclining dediving Dia, 
c of . P. 20, 
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plement (hall bee named the Complement repeated, 
Then augment the Hine of the Complement of the Des 
clinatton by the whole Slne, and the-pzoduct part by the 
Sinc of the Complement repeated, Thereof will come a 
quotient Sine:whole arke ſhall be the diſtance ofthat which 
is asit were the Peridian from the Þozizon, 
- Fox the finding out ofthe Elevation of the Peridfan,be- 
cauſe ft may be done two ſundzy waies, I will ſec chem 
downe both, referring the choyce topour ſelfe, 
Comparethe Complement of c) D2 multiply che Sine 
the arke {aſt found out, with tbe | | of the arke laſt found 
Declinacion of the. plac, mulci- | | out bythe Sine of the 
plying che Dine of the leſler, by; ; Complement of che ins 
the whole Sine 3; and dintiding | | clination, 
the pzobuce by he Dine of the 


part che p20- 
duct by che whole 


greater.The quotient Sine ſhall { | Dine; aud.che arke of 
yeely an arke whole _— eþe quotient Sine ſhall 
ment ſhall be che Eleuacion of | | be the Eleuation ofthe 
the Meridian. . _ U Meridian, 

- Nowcomparing the Eleuacion of che Pole with che E- 
lentationofthe Peridian, ſubcract the leſſer from the grea- 
ter, retaining the number remaining, which ſhall be calleo 

Afcerward increaſe the Sine of the diffzrence kept,by the 
Dine of the Complement repeated,and diuive che pzoduce 
by che whole Sine, The quotient ariſing of this diuiſion 
tall giue anarke,which ſhall beche diſtance becweene che 
. To conclude , the Complement. of this diſkance being 

comparedwith the Complement ofche difference kept,muyl- 
tiplyche Sine ofthe lefler by the whole Sine, and part the 
p2oduct by the Dine of che greater, The. Complement of 
the arke of the quotient Sine, ſhall bee the diſtance of the 
Subſtile from the Peridian, "RY 

Burnote, ifthe Eleuation ofthe Peridian, andthe Tle- 
nation ofthe Pole be found ry make an Eqaiyoctial oo 

: y 


| TheArtof Dialling, mn - 


+ TheArtof Dialling. 
Diall,as befoze yott were taught in che Peridionall recl(+' 
ning veclining 3 fo2 there-isno difleyence, but only that this ' 
isplaceddownward;andtheSouthbpward, | 

There be ofthis Nozth, as ofthe South recltninecveclis | 
ning,thiee ſund)y kinds of Dials, as by the Tamplesant 
figures following yon map perceine, 


| d_ 
| Firſt example. - Example of aNorch Diall3 Decree oa 


W Firft,J multiply 50000 the Sine of the declination, by 
| 93969 the Sine ofthe Complement of che inclination, and 
the pzoduct thereof 4698450000, Idinide byche whole: 
1411 Dfne 100000, and the quotient Sine 46984 yeeldech an 
| arke 284. 2 *, whoſe Complement 614. 58=.ig the Com- 

| | plement repeated, 
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| | Then J augment the Sine ofthe Complement ofehe de- 
1 clination,which ts 86602 by the whole Dine, parting the 
| 2oduct $660200000;by 88267 the Sini-of the Comple+ 
ment repeated:the quotient is 981-13. The arke thereofve- 
ing 78 4.51 ".isþ diffance ofthe Derivian fr5 eehopizon. | 

Now incomparing theCom-7 —_— yrs 
plement of the arke laft found 


Two wales in 
working the 
example, for 


the two pre- 
cepts of the 
finding out 


an. 


oue,” with the declination-of che!” 
plat: I find the Complement off 
the arkeleaff,UWherfoze J mil- {th 


the Eleuation- ff 


of the Mcridi- becke who inc 


ply 5 Sine therof h 


Dticet 197 37 


50000 the Sjne of the greater, | 


The quotfent” 386723 gineth an 


arke 224.46 =, whoſe Comple-|- 


\The quotient Þalt bee 


92192, whole-arke 67 
degrees 14: minutes-is 


droge  Ment67 4.14. ; isehe Elevar-| [che Cleuarion- of the 
. end. onofthe Perivian, 3 Mertd{an. 


This bone, Anorseſ Elenation ofthe Perivians7 | 
4.14. with the Eleuation ofthe Pole 5 2 4 .ubtractingehe 
leſſer from the oreacer,” arid there y5erey x5. ; 14 m, 


which {x thedifferencekepr," 


Then 


The Art of Diallirg. 35 
- Then Imultiply 26275 the'Sineof the ouhngerbexe, | 
by 88267 the Dine of che Complement repeated: parcing 
the povuct 23184556324 by the whole Sine; The arke 
11 47 ©.of the quotient Sine 23134, tsthe diltance ofthe 
Dtfile from the Dubltile, 
Now the Complement of this diſtancebeing-754.96, 
compared with 744. 47. the-Complemenc of the diffe- 
rence kept, I encreaſe 96494 the Dine of the leſſer, bp: the 
whole Stue,and che pzoduct thereof 9649490000,J diltri- 
bute by 97277 tbe Dine ofthe greater, And the quotient ts 
99191,whole arke ig 823 4.43”.: Tbecomplement whereof 
being 7 4.17 ».isthe vittance of the Subſtile fromthe Pe- 


ridian. 
The delineation of the Diall. 

If che Equatoz ofthe Peridian be greater then the Ele- 
uation ofthe Pole,dzaw a line A.B. parallel tothe Yozizon, 
make another C:'D. {quire-wiſe to che- fozmer, vdeſtribe the 
quadzanfon the left hand from A. to C. (becauſethe Decli- 
nation is on the riccht hand) numbzing/ therein from A. vp- 
ward 754.32 ®.the diſtanee ofthe Meridian fromthoÞozt- 

dzaw at the end thereof from D. thelineG.repzeſenting 
= Peridian, From this batkward;toward A.account the 
diſtance of the Sibftile Trom the Beribian, which is 7 4. 
1”, making likewife. at the cad of this number from D. 
e line E.fo2 the Subſifle, From hence account r1 4.47 =, 
hefng the diſtancevfthe-Stife fromthe @ubſtile, dzawſ 
i6-like manner fromD: the linc E; fox the Stile, Lec the ling 
of contingence cutithe Subſtile ſqufrewiſe as befoze, take 
the Equato? in thiszas in the other befoze, Place the ruler 
vponthe centre H. and the faterſection of the Contingent 
line,and the Peridian, beginning the-biniſion thereof! intb 
24 cquall parts, where the rulcy ſhall touch the Equatoz, 
Finiſh all things remaining,as befoze, 

Hoy my oe that fn this kinde _ ozth inclininſdecll 

x Qiall, the Neridiau lme rather repze 
5 at Wong then in - dap; ſemeOarth of 1+ 

as ting 


"The Artof Dialling: 


einer the houre lines,lerthe Peridian be alwates forthe r 2, | 


houre ta the night. Anvrhenifpour plac decline Weftward, 
account backward as were « r. x0. 9. which houres wich 
the x2. pou may omit tn the delineation of pour Diall, be: 
cauſe they haue no vſe inour Elevation. But account foz« 


ward 8,7,6,5,4 #c. lomanpas ponthinke ſhall be neceſſary, 


full, omifting likewiſe the firlt ch2ee, xc. 
| ANorthinclining declining, 


- Foz ſoine declination will receive moze, then other will; che } 
greaterche moze, the leſſer the fewer houres, But ffthe ve-. 
clinarion of your platbe Eaſtward, chea account from the: 
MPeridian line foxzward LEW SAAEW IS rung 


3 -I-A-f-2-X- F-R=Y-" 


declining nem! 
-herethar if ehis decline Eatward, make the quadzant; like* 


lowing) 
{rue the ſame oper 


The ſecond kinde. 


But if the Elenation of the Perivian, and the Eleuat- 
on ofthe Pole be equall,zthe makingofthe Diall viſfereth 
from che other befoze. Fo) an example hereof, andthedzaw- 
ingofche Figure,reſozt to the South reclining 33.4.30:”. 
32s «, fox thele are- both alike ; onelp 


wiſe on the Ealt fide, xc. But if the plac decline toward the 
Teſt, make the quadzanc Weſtward (as in che ligure fol- 

finiſhing all things elle as here pou fee done, Ob- 
rr naming the houre lines which I 


taught you betoze, 
| A North indlining declining, 
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The Art of Dialling, 


The Third Example of a #Inclining 45. 4. 
North Diall: . Declining 45: 4. 


If the Elegation of the Perivian be eller then the Clee 
nation ofthe Pole, makepyour Dſallrhus, 

Foz the wozking ofthe example; and the delineationofthe | 
figure; relozt to the Douth reclining 45./4.declining-45. 4. 
fo2 thac agreeth with this , except onolp that in this, the 
'Stile is placed downeward, and ſheweth buc few 
- anvthole likewile are dzawine downeward': bucin the oz 
- ther the Stile ſtandeth vpward, ſhewingmanyhoures;aud 
"tho&likewile foz the nip} part arevzavme vpward, Parke 
alſo in chts kinde, ifyonr plac decline Wieftwatd; v20wehe 
quadzant on the Teſtſide, but if the declination be Eafts 
ward, make the Quadzant onthe Ealtſive; xc, 

The making of theſe, are moe pleaſant to know, then 
profitable to ble : bulelle the declination be the greater, , fo2 
 foitmapſhewthe mozehotres, ONO 

Fo? the naming ofche houres, doe as pou were taught 
befoze in the firſt of thele thzee kinves, | 


The Artof Dialling. 
A North Declining Jclining, 
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The delinevtion of thoſe Dials, hol plac yechoigh roche 
Elcuation of the Pole. 


| Cuar. Is 


DC CEEET 


large, fochac they may be counnon- 


The Attof 1s 
commonly theſe _— be ſuch as here we meane, 


Tree eclitung diredi / ff 
A South BEE ere. 
Declining reclining, 


AnEFaſft or Weſt ; Rechning. 


Iaclinin 


Incl WW ; 
A North } Deelmiog a7 8 I 
Deglining inclining., 
Ja all theſe kindes ofcentimes the diſtance betweene the 
Stile-and the Suvftjle 1s ſo/ſmall, that it is notpoſſible ca 


'djaw your Diall,except the phat be very large:which at all 


H; 


times pouſhall not have, 
Therefozethe beſt way is this. Firlk dzaw your Diall very 
true (as befoze hath beene taught) vpon a large paper, ma- 
king your gmt ſo gteatapmapbe, D2awlikewile the 
Houre lines be! ong, which wilt cauſe the greater diſtance 
betweene the Srilg-andthe Subſtile, and in like maner 
berweene the-houre lines./Itwill alſo pzocure the greater 
Equato2,which will be:agreat helpe in the dzawiugof your 
Diall,as bpthe figure following yby map perceiue. 
, Whenyon haue thus dzawne your Diall then at the end 
ofthe paper where thelines be of greateſt diſtance, dzaw zhe 
line T. K. parallel cothe Pozizontall line, make likewiſe the 
other line L. M; ou g to the greatueſle of your plat)of 
; equall. other, Dhis done nde out ( o} ra 
' ther dzaw a life —_ your plat which may rep2elent ) the 
true Hozizon of the, plat : ; cutting the paper fn ſunver bp the 
line1.Kanv the fine LM; plartitg it vponi your plar-very 
plain,fo that one of the eres may be parallel cothe Doz2i3on, 
Fac de make markes vpdf cife plac-kt both ends of - the 
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The Artof Dialling: 38 
been taught inthe Eaff,and Weff,o2 Equinoctiall Dialls. 

Bur here note, that che Dtile muſt not be ofequall height 
at both ends. But let.ft be ſo-bigb, as the diſtance betweene 
the Stile and the Subſtile is (nthe place where it tandeth, 
as f1 the eramples following you map plainelp perceiue. 


A North Diall. 
; Declining Weſtward wanmm___ — 6; 
_; Jaclining mnnn—— = — 22. %.20,. 
iſtance of the Meridian from the horizon--50.4. 50. Þ, 
Diftance of the Subſtile and the Meridian 6.4,35.m. 
Diſtance of the Stile and Subſtile 4 14.15.” 


Eleuation of the Pole —m—— oomm__ $44 


Dear ooo = _ 4 
! WSN © 


Hitherto. wehaue raught the delineation of al} kinds of 
Dials,whichare to be made vpon any plaine plat or ſuper- 
ficies: now followeth the garniſhi ;g, of chew, withehe 3 2. 
Signes, and the houres yacqualI. | 5 hk + 


- a 
wo ' \*- 
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The Artof Dialling; 
How t draw the 12. Signes in all kindes of Dials 
+ beforementioned. | 


_ CutABP. 23m 


—_—_— 7 D:ſomch- as lomerime the 12 ſignes of \ 
| big) the Zoviake are placed in Sunne Dt- | 
1 ls, ro know tn what ſine che Sunne is = 
TDN, a ahy time (which albeit anp kſbde will . 
"JW, commonly the verticall - | 
; Fi directly oppoſite tothe*Soutch are gars | 
niſhed cherewith:) WTherefoze in dzaw- | 
inthe 12 Dignes, inthele South, and all other kindes of 


receiue, yet moſt 


Dials befoze meutioned, doe thus, 


Prepare aliecle Table of Yron, Bzaſſe, 02 cloſe grained- , 
wood, in bzeadth 3.02 .4- in length 5.02 6. inches. Chulefoz - 
the Diameter one ofthe ſhozteft ſides, wherein dzaw bpon: 


tbecentreA. halfe a circle tobedinidedinto two quadzants. 


diſkinguiſhed with-a line- dzawne from the cencre A. to the-- 


arke B. parc each quadzant"into 90. degrees, The line A.B. 


is heere in place of the Equatoz, ſhewing inthe arke the be-- : 
, Poxeonerhow to findethe oe * 
- ther Signes on both lives,lecke in the Table of the declina- | 
 tiot ofthe Sunne fromthe Equinoctiall circle,whith is af: | 
terward erpeſſed, Firſt, finde out the degrees of the dis | 
ance (inthis Table) ofthe beginning of Taurus,from the. 


ginning of Arics and Libra. 


Equato2,being 1 x. degrees,z0. minutes, Account this dis 


ſtance inthe quadzant from: the letcer B. towards the left 
hand, and at the end of this. number aw a line. from che © 
of Taurus and. 
Virgo. Account likewile the ſame diſtance on the other ſide 


- centre A. which-(hall ſbew the beginning 
fromthe line A.B.and make a line foz the beginning of Pi- 


ces and Scorpius. Agatne in the 20.4.12.".fromthe line A.. | 
B. you ſhall hae the beginning'of Gemini and Leo 2 andſs 
many decrees and minutes on the other five, the beginning. 
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of Aquarius and Sagittarius, To conclude on both fides in 

the 23. decrees 30. minures,chere muſt: by on the ond part 

Cancer,and on the other Capricorn. : 
Afterward d2aw lines from the centre A. by every marke 


i} folongavyour Table willreceiue: @ artheendofrhele lines 
| eh eructergofthe 15 gue of he Teva be pe 


inthe yare following you may lee, 


—— 


o:  Tbiaitos Dialing, 


164 | The oe alia Tcigonall 1 "w Sale writing - 


the 19 GgoealD Dijue-s en on 4 J 


9/7810 (430 27 302 11913 2901! | 


ypout Diall; and where the-end-ofthe<hzead ſhall touch the 


Dill, make amarke, Then mouingthe'Trigonall on the | 
righc hand, ſ@ that the thzeav may bee ſtretched/on the lefe * 
hand, make.here likewtſe a p}icke vpon che plat. When 


pau haue thn done,4 v2 5 times vpon the one/ſide ofthe dis 
all : ( that ts is 


with each one of the Z lines of your Trigonall. When 


this wile. // 


;Fifft, on the right hand RO the Eaſt, atthe end of 
the vpper line, w2ice 02 place. v6. At the ſecond line downe* - 
ward xx, Atthe thiry . At the fourth 47, Ac the fifth ,at | 
the ſixth 27,at the ſenenth 85; Then onthe other ſideon the 


left hand fowardche Welk, at che end of thenethermoſt ling 


place 5. A rhe ſecond $2, at the third mp, at the fourth 2, |. 
' it the fifth m, at the ſixth ©, And finally againe at the vp- 


perinoll ſet 1. 


This done, remember that in what place of the Seite the + 


centre 


\ 3s of 


\F Dur Dial! being wade, aud the Stile-placed there nel - 
- 4: take your Dregopall Joſtrumeuts: and-feb-it vpon che" 
- Scile, lothat the wholeDiamecercherepf, map Kaudplaine Þ 
vpon the edge 02 vpper part, the centre A. cf your Inftrus 
ment alwates remaining in one place of the Stile. Let che. 
line of 53 bend vpward tothe centreofpour-Diall, and the. 
lite of downeward, Then: faſten a thiead at the vpper: 
moft end.of pour Trigonal.tn eueryline of the ſignes, ſothat- 
poli may direct iftdowneward bythe centre A. to the plac of 


the ot, hand) doe lo likewiſe on the other * 
ſige on the right hand, Theſe markes beingthus made, _ 
d}aw ( with your.compalles,o2 rather with a crooked ruler 
made accozding to thoſe markes ) a line by them. Doe yu | Bo 

ot B |.. 
baue d2awne allehele {ines,(beingecrooked;-ercept che mids JY |. 
dle line, which is right and repzeſenteth the Equatoz)then | 
at.the ends ofchemwite rhe caracters: of the 12 ſignes on 
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The Art of Dialling, 


wo2vs al Go rs we res 
teach pou herein, 


How-to place Fl ywequali houres in a 
Horizoncall Dial, 


| CHAP. 27. | 
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The Art of Dialling. 4. 
fs the 6 bnequall houre. Parke likewiſe, that when the 
Sunne entreth into the begining-of 1» and-; both the e- 
guall and vnequall houres be oflike quantity, Foz:the 7 e- 
gall houre in themo2ning ts the firſt vnequall, and the 8 e- 
guall che 2-planetare houre,#c. | 

But in the Tropike of 55 it is other wiſe: fo2 then the vn- 
equall houres be greater then the equall.Therefoze accounc 
how many houres and nrinnces is in theloungeſt dap foz your 
Eleuation,changing alle minutes of thole houres into one 
focallſumme, Then diuide this munber by x2 : andthe quo- 
tient hall ſhewhow manyminuces of an equall maketh one 
vuequall houre, Txample hereof:with vs the longeſt dap is 
16 houres,24 minutes, Wherefoze J-multiplp 60 which ts 
the minntesof an equall houre;by16;whichs che fume of 
houres of the'longeſt day, and thepzoduct-ariſeth to 960, 
whereunto J adde 24 minutes remaining, then the number - 
ſhall be93g; which being diutded by-r 2, che quotient is 82. 
TWherefoze Iconclude chat 82 =. .of an equail, maketh one 
vnequall\ ozplanetare houre, Then todzawthem in Dials, 
wozke thus. PIN arts iteorlo 0 

Firſt, in the Tropike of <5 dſuide the ſpace betweene each 
houre into 60 equall parts, but becauſe thoſe diſtances be 
fo ſmall, fo2 the moſt parc, that this cannot be done : there- 
fore it (hall ſuffice to diutve every one of them into thee e- 
guall parts, Then ſhall etery part contetne 20. . and thzee 
of them 60. ®. which is one cquall houre, 

Chen as therefoze pou witl place the 7 vnequall houre, 
account from the Meridian line, o2 the houre,4 parts and 2 
minutes ( which is $2 minutes) and make chcre a marke. 
Then place your ruler by this point o2 marke, and the ins 


terfc&ion of the line of-y and 2, and the firſt houre after 


nooue 3: aw a line from one Tropike to another, that is 
from = to 4» 

Then fo? the placing of the 8 bnequall honre, account 
from the 7 {aſt made, 4 of the fo2elaid parts and two mt- 


nutes;make there a marke, by which andthe luteriection - 
PD the 


The Artof Dialling. 
the line of y and 2: and the line of the ſecond houre after 
noone,the ruler being placed,dzaw a line,as befote. 

Fox the 9. account from the 8 laſt mave, likewiſe 4 parts 
and two minutes, dzawing a line as befoze, Doe in like 
maner fo2 the dzawing of all the other remaining : thar is, 
fo:the 0,and1x. The 12 being the Sunne letting, ſhall 
neede no line, 


As yott hane finiſhed the vnequall houres on chis ſive for 


the afternoone, doe in like maner fo2 thoſe in the fozenoone x 
accounting from the Beridian 4 parts and 2 =. of an equall 
boure, fo each vnequall, ewes Lo befoze, lines from one 
Tropicke to another, 
Pou may place the figures fo) the bnequall o2 planetrate 
houres,at the end ofthe lines vnder the Zropike of Capri- 
corne,02 abouethe line of Cancer as you will, 


Note thatthe ſame part of he Stile which theweth the 
12 ixnes, > moneda houres. Foz {| 


better vnderſtanding hereof 
Behold the Figure following, 
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An Horizontall Diall, 
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4 a of the Zodfake placed therein,tc.account how many houres 
and minutes bee in the ſhozteſt day in your Countrey,  _ 
—F" changivg allthe houres into minutes (giningto eachhoure 


' 02 bnequal! houre, 


© Pot were taught in <& Wozizontal. The figure enſueth. 


The Artof Dialling; 


How to place the houresyrequall in a South 
ereAXdiret Diall, 


CM Here is alnoft the ſome manner of 
24) placing the vaequall houres fn this 
DF] kinde, as tn the Yo2tzontall, differing 
L 3] onelp herein, that whereas you diuided 
A% | the ſpaces betweene the houre lines, in 
SL 6 the Tropike of 95, (which is next to” 
S2=<2' the centre of your Dtall)and accounted 
4 parts 2 minutes of an equaill, toone vnequallhoure : ; in 
this you mult dtuide the Tropike of , (which is likewiſe 
nexc tothe centre ofthe Diall) taking onely 2 parts wan - 
ting 2 mfnutes, (that is 38.”.) of anequall houre to each _ 
vnequall. 
Therefoze your diall being pzepared, and the 12 ſixes 


60minutes.) Diuive the pzoduct by x2, and the quotſent 
ſhall ſhew how manp minutes ofan equall, will be anſwe- 
rable to each vnequall houre, Example, the Qhozteſt dap 
with vs 187 honres,36 minufes, which being multiplied in- 
to one groſſe number ofminutes, the pzodnct is 456z which : 
I diuide bp 1 2,and the quotient is 38. Therekoze A affirme : : 
that 38 minuces of a vulgar oz equall, aaketh one planecare-- 
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Then diuide the Tropike of bere,as fnthe Bozizontall "I 
you did the Tropike of 95, Afterward account from che Be«. | = 
ridian lfne 38.” (0 2 parts wapting 2,”,) of aequall N20 
houre to cach vnequall, xc. 

. Fimtth all things elſe in this Perivionall erect direct, as 


A South 


The Artof Dialling. 


- A South Diall. 


43 


— 


Ii 13 x 


wh 


edge accow 
hacks inthe South Dtall befoze ) make markes v 


- ends ofthem the Caracters of the : 2 Dignes, 
- .-- nalldoth couch the edge of the Secile, there faſten a ſn 


The Arcof Dialing, 


The placing ofthe houres vnequall} in Eaſt 
and Weſt Dials, 


Pi 


CHAP. 25. 


12 Dignes of the Zodiake in it 2 wh 
[- you may doe kn this wile. The Setlel 
Yi pour Diall being fixed theretn, as 
1 bach beene caught , take pour Trig 
III) (bekoze pyelcribed) and place ie vponth 
Dtile : then accowing cothe direction of th 


the plac as inthe Figure following you map ſee, Afterw, 
by theſe markes dzaw lines as befoze yau did, pacngar 


DBozeouer note, that where the centre A. of pour Trig 


piece of Jron 0) ſuch like thing, which map hew the p 
of the Sunne in enerp Slgne , and likewiſe che pla 
02 vnequall houres, 
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ben as therefo1e you would place the houres bnequail 


account the number of houres any 
:apour Country 
Example 


ich the halleof he longeſt vap 


| minutes,wh 
| doth conteine, 


in thole kinds of Dials, 


The Artof Dialling; 
Example, 


TAich vs che longelk day containeth 16 houres, 24 
the halfe thereof1s 8 houres 12.”. wherefoze numbzing 
the circumference of che circle from A. to D. 6 houry 
(fo2 that quadzanc conteineth -6 equall houres) and fra 
D. toward C. the other two houres and x 2 minutes, (oth 
port map haue from A. by D. toward C. the iuft halfe of 
loncceſt dap, at theend thereof make a point X. Then div 
the arke A. X. into 6. equall parts, Afcerward placing 
ruler vpon the centre E. anveach one ofcheſe parts, w 
it hall couch che Confingent line D. F. make markes, Li 
wiſe in the other line of Continggence G. B. make t 
markes, being'of equall diſfance inthis line from the pa 
B. asthe other be from the point D. Zhen place the rul 
vpon two of theſe markes(being equiditant from the po 
B.D.) in both the Contingent lines,and where it ſhall co 
the Tropike of 95,make markes, This done, lay the rl 
bpon the firſt marke fn the Tropike of 5 next bnto X, 
the interſection of the line of the 6 houre, with the line 
the beginning of 4} and =,dzawing a.manifeſt line from 
Lropike to audther, which (tf you hate wzonghe all thir 
true)will be parallele to the Yo2iz0n,and it ſhall be the; 
bnequall houre line tn the Weſt Diall, and the Poz2 izo 
Sunne riling inthe Eaſt Diall, Againe, place your ri 
bpon the ſccond-marke inthe Tropike of Cancer, and 
interſection ofthe line ofthe 5. boure with the Equatoz, 
line of Aries atid Libra, dzawing likewiſe aline,whichh 
* thew the fir houre in the Eaff, andthe « r. houre int 
Weſt Diall:; make on this wile all the other vnequi 
boures,namely the 10, 9,8, and7;inthe Weſt Diall.d 
the:2;3;.4.55-inthe@a6 Dialls-- 124 
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| The Aﬀtof Dialling, 


The making of an horizontall Spherical, 
or hoſlow Diall. 


Cn AP.26, | 
@D 27 Irlt,peparepour Sphere 02 plat 
= 42 perfectlphollow,of what quantitp 


/ 
OE 


"» into 4 equalt parts, marking it 
2) 770 withthe letters A.B.C.D. After* 
9 3 watd bponpour Compaſſes to 
5 P'@2 | Widencs of one Quadzant, either 
WHOA X 


neſſe, one foote being placedin the point D.d2aw an obſcure 


02 light line from A. to B. This done, fer one foote of pour 
Compaſſes inthe point C. and wich che other pou ſhall trp 


whether the plat be perfectly Sphericall 02 not: fo2 if ic be, 


pour Compaſſes will fall inthe ſame line which you made F 
befoze, but if it benot perfect,you map amend-it, And then FF 
d}aw this line manifeſt, ſo that ik may continue. Foz itſhall 


be the Perid(auline, ſhewing the 12 houre. Agatne, place 


one foote inthe point A. dzawing with the other a light line | 
from C. to D. then one foote being let in B. you map trp with * 
the other,as befoze, the truth of the line {aſt made, Now- * 


where theſe two lines cut each other in the bottome of che 


plat, place the letter E,Then viniding the quadzant A.E.in» © 
to90.4.and accounting therein the Elevation of the Pole 
fromE.toward A. make the point F. by which the arkeline 


of-y and =, repzeſenting the equinoctiall circle, ſhall bee 


d}awne, Afcerward ſeeke outthe greateſtdeclinationofthe 
Dunne from the Cquato), (which you ſhall finde in the tas | 
ble ofthe declitiation of the Sun) which ts27.4. 30.7. Then” 
account 2 3.4.30.2.from F.toward E. making there a marke 
fo the arke of Cancer.Likewiſe fron F. toward A. number 


the ſame diſkance, fo) thFarke line of Capricorn, This done, 
account from F.toward E.20.4.12.”.make there alſo a mark 
for 


Z2> "you wlil:then with pour compa 'Þ 
» les diuiveche vpper bzim therecf, | 


of A.C:o3 A:D.atd with chat wide-, | 


a my Gp £A, a pm Gs as wo ia ... 
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The Artof Dialling, 46 
for the line of x & ©. And che like ſpace from F.towards A. 
fo: the ark of x & $+Toconclude,number from F.cowards 
E.x1.4.30.*. making there alſs a marke fo2 the liue of 
and nm» : and ſo much from F.toward A. fo2 X and my, © 

When you haue thus made marks fo; allthe arkes ofehe 
12.Signes, open pour compalles to-the Quadzanc of che 
Sphere, that is, from A. to C. which widenes of the com- 
paſſes remaining, place one foote in the point F. in the arke 
of -y and 2: in the Peridian ; and where che other foot ſhall 
touch the ſame Peridian towards B. make the point G. 
which ſhall repzeſcnt the Pole antartike, by which,as ic 
were from a centre, dzaw a line from the point D. by FE. to 
C.which ſhalkbe the line of Aries & Libra, Then one foote of 
your compaſles remaining in the point G. with the other 
d}aw lines fron --y ſide of che plat to the other, by euery 
marke befoze made fo2 the 12. Stgnes ofthe Zodiake, 

The x2. Signes being thus finiſhed, pzoceede tothe di- 
uiſion ofthe equall houres on this manner, Otuide the arke 
of the Equatoz into 12. equall parts, beginning at D. bp 
F. ending in C, Then openyour Compaſſes to the quadzanc 
of the plat, and the ſame wiveneſſe of them remaining, 
place one foote on the firlt poiuc of the diuilion-nexe OC: tn 
the Equatoz, and if- you hauediuided the Tquatoz equallp, 
the other foote will touch the firſt part- beyond F.- towards 
D. by which fromthe centre G. to the edge of the plat, dzaw 
a line, which (hall ſew the firſt houre afternoone, This 
done, reimoue pour compaſles ( chat wideneſle remaining ) 
placing one foote in the ſecond part from C. towards F. and 
the other foote touching the ſecond part from F. cowards D., 
make a line as befoze, from the centre G.tothe byimme of 
the plaf,toſhew the 2. houre afternoone. Jn like manner, 
finiſh all the other houre lines, namely, the 3,4.5,6,7,8, fo 
the afternoone, Then doe likewiſe on che other ſive fo the 
houres in the fozenoone,namelp,the 11,10,9,8,7,6,5,Aud 4, 
d)awing lines frointhe centre G. by enery diniffon, to the. 
bztmme ofthe plat; xc. 


Nz The 


| Theplacing of theynequall houres inthisDiall. 


TAbenyou well placethe houres 'vnequall in this Sphe- 
ricall Diall, dinide the Tropick of Cancer and Capricorne 
each ofthem into r 2. equall parts,as befoze you did the E- 
qutato2 fo2 the equall houres. Then with the compaſſes 
foyne eachthzee points of thele thzee arkes, anſwerable in- 
fooneline 02 arke, vatifl yon hanemade r 2. lines fo thewe 
che 12. bnequall honres, as in the figuretollowing you 
may lee, Tahereof the Pertdian, 02 12. vnequall honre 
ſhall alwaies be thes. bnequall houre. 

In placing the figures totheequall and vnequall houregs, - 
and the Caracters to the 'r 2. 'Sſomes of the Zodiake, *' 


the figure may ſufficiently hew, notwithſkanving;you may I/ 
place them where you will, xining to each ſigne his pzoper ID 
_Caracter,andeneryhoure equall and bnequallchetr pzoper Wſ. 
- figures 02 names, nt 
Fire the Stile in the centreS. ftanding vp ſo high as the I. 


bzimme ofthe plat, fo that the vpper end may appeare as * 
the centre of the circumference , which pou may trp, bp pla- - 
cing a ruler vpon the points A. B. And againe vpon CD. : 
In like manner you may examine it with your Compaſſes, 


but the foxmer,as practice will teach you,ischemoze conne- F 


ntene way, - 4 
- Yon moy,ifyou will;haneche Stile ſand abote the plat, - 
{o that femayſhew the equall houres aboue the evge ofche * 


* Sphere, and then faſten aknoc'of equall hefcht with- the 


plat, which ſhall ſhew the motion of the Sunne inthe 12; 
Dignes and the vnequall houres;which otherwiſethe envof 
the Sttle ſhould doe 3 as (n the tigure following pou may 
perceiue, | ; | ans 
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The Aztof Diallig, 


© The making of a South Sphericallere& direRt Diall, 
: CuAP. 27. 
; Du ſhall vaderſtand, that the making of this 


DV 
kind differeth almoſt noching from che Þoz(s 


Zoutall : except onelp in the accounting the 
; J beginningof the Eleaation ofthe Pole,and 
I:PPEE dawing the houres vaeguall, * 
Fir your Sphere oz plat being pzcparev, and parted ine . 
co foure Quadzants, as befoze tn the Þoztzoncall you were - 


faught, dinide the quadzant E. A, into 90. degrees, Then 
number tm it che Slenationof the Pole from 4. toward E. 


CG 


marking the end of che number wich F. Afterward open | 


pour compaſlles to the quadzent of the plat, and the one foote 
placed in F, extend the other in the Perſian line cowarvgs * 
B. making the poiut G. where it ſhall touch the Peridian_- 
line: from which point as a centre pou ſhall dzaw the iines © 


. fox the r 2 ſignes; as you were taught in the Þozizoncall, MW! 


Diuidelikewiſe, and-dzaw the lines fo2 the cquall houres, K 
as befoze in the Bozizontall. DTS. 
Theplaciag ofthe houres vnequall in this kinde'is done, 


as in the South Erect Direct vpon aplaine ſuperficies, ex: 


cept onely that whereas there you did dzaw chem wth a * 


rulcr,here pou ſhall doe it with compaſſes on this manner, 'M\\ * 
Dpenpour compalles to the Quadzant of the plat, chat is, 'F 


from A. to C. accounting fromthe Perivian fn the Lro- '/ 
pike of Capricorne, twoparts wanting two minutes of an | 
equallhoure,making there a marke : Andthat widenelle of 
your compaſles remaining, dzaw a line from that marke 
made tn the Tropike w, by the interſection ofthe line of A- 
ries and Libra, & theline ofche firſt hourein the afternoone, 
bnto the Zropike of Cancer. Dzaw all the other lines foz 
the vncquall houres fn like manner , asththe figure port | 
may plainely ſec, | : 
Fire the Stile in the centre G.28 pou div in the Dozizon? 


tall, placing che figures fo} the equall and vacquall _ 
an 
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The Artof Dialting, 48: 
and the caracters to the 12 F* 
areas 7 2 gs 


b 


LY EET nin, us, = 


deſcribe 'vp 


Th Are of -Diatlins Be 


"The ing of a Diall vpon [SQuickwir, of {the Tuble' 
deſcribed in the boats of the Booke, 


_- CHAP. 28. 


>? &Ff-you-will make this: Diall vpon a 
pf 92) Quadzanctalone;ppepareanddinive 
alcogether like one ofthe Quadzants | 
72-<o Ofthetable, whoſe making is p2eſtrt- 
GS, bedinthe firſt Chapter: o2ifpou will 
2 & make itbponthat inſtrament alreavp\. 
| — 8, pzeparedgwozke thus, 

. Dinide the diameter E. D. intg Y 
foureequall parts; then leauing out the fourth part nertE.. | 
e middle epoint betweene C. and S. an o 

ſcurehalfec relerwhich igide ito ſtxe equall parts, From | \; 
each point of which diuiſton dzaw light Unes vuco the Se- | 

- *midiameter D. E. touching it ſquirewiſe, Then dzaw nigh ' 

"fo thelineD, E. two other lines parallele thereto; which'- 

Tas with the croffe lines dzawne from the balfe circle,may make | 

1 1 2 brequall quadzangles,wherinthe x 2 ſignes of the Zodls-,, 

bt 1 ' akemapbe figured: the Noth towards D. che Souch tos | 
\ wards. Ando the intentyou may pzopottionally pare thele / 
__ . DQuayzangles into flue o2 ten vegrees, dinide choſe ſire 

\—-- - -partsvfthehalfecircleequallyintoſs many degrees. Then | 

\\ . dzaw againe from'thoſe diuiſtons rightlines to the Dime- | 

| efenf D. E, ſqufrewiſe,as befoze, | 
This done vpon the poſit E.fromS. that is to-ſay, from 

theendof + and beginning of 4, dzaw an arke to'the Se- 

midfameter D.E. which ſha\l be fo2 the winter Tropike, A- 

gaine vpn the ſame cetitre; dzaw another from the begin- 

ning of 4/and=*fo2 the Equatoz, Zo conclude, make anos 
cher from the angle D. that ts, from theendof xc and begins 
ning; of5, which ſhall be fo2 the Summer Tropike, By 
the helpe ofthele arkes,out ſhall dzaw che houre lines, ſo 
that 
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 aboueche Hoztzon) multiply che Sine of the Eleuation- of 


The Artof Dialling. 49 
chat you firl _w the ___ ofthe _ w_ the Do 
n, ac eneryphoure, . when it occupteththe beginning of , 
_ 25:(hole altitude is thus found out, . 
. Take the Eleuation ofthe Pole, andche Complement 
thereof: alſo the declination of theSunnefrom the Equis 
noctiall,and the diſkance ofthe Dunne from the Peridians? 
accounting 15 degrees foz euery houre, with-the Comple- 
menc-of chis diſtance. Then if you delire:to knowtheal- 
ticude of-the Syunne ac ſixe of the clocke either--in the moz- 
Ring 02 at euening (ac which houre onely.in Summer it is 


the Pole,bp.che Sine of the declination of the Dunne, dint: 
0g the Pzovuct bythe whole Sine,and you ſhall haue your 


Buc if the Sunne ſhall bee diſkant from the Peridian 

fewer houres then lixe, multiply the Sine of this diſtance 

(ctuing to euery houre 1 5 degrees) by the Sine of che com- 

plement ofthe altitude of the Pole, and the p2oduce hereof 

diuide bythe whole Sine, Then take che arke ofthe .quo- 

fient from 90 degrees, and the firtnumber found oue ſhall 

remaine, which mult bee kepf, Thencompare the Stine of 

ho apiaber ount out, with the Sine ofthe Elevation of 

che Pole, augment the leſſer bythe whole Sine, diuiding 

the pzoduct by the greger : TUhereof ſhall come a quotient 

Dine, to the complement of whole arke adde che declination 

ofthe Sunne.if it hall be in the Noth ſignes,0z ſubtract it | 

pita it occupiech the South lignes, And if the num- \ 

ber which commeth hereof ſhall bee greater then 90,cake te 

from 180, and you ſhall haue the ſecond number found one. 

The Sine ofthis nuniber found out being mulciplied,bythe 

Dtne of the fir number foundout, ſhall yeeld a pzoduce, 

which pare by che whole Sine, -and-the arke ofche quotient 

Sine,ſhall ſhew the deſired altitude of the Sunng fo the. 

houre p2opounded, ns NT Petty act 
But 4f che diſtance of the Sunne. from the Peridian 

Hall exceeds ſixe houres (that is ta 

ree 


— —_— > Wen Eg 
2m Om 
—_ ad vb Y 
n . 


The Artof Dialling. 


grees ofthat diſtancefrom 180.multiplying rhe Sine ofehe 
remaiuder by the Sine ofthe Complement of ehc altitude 
of the Pole, diuſving the pzoduce bythe whole Sine, and 
ſubtract the arke of che quotient from 90, the rematuder 
ſhall bee called, che Firſt nuinder found our, The Sine of 
which aumber fotind out, compared with the Sinc ofthe Ex 
lenarton ofthe Pole,tncreale the leſſer by the whole Sine,” 
and'diltribute the p2odnece by the xreatey, Then take the | 
Complement ofthe Decltnation ofthe Sun, fronrthe arke _ 
ofthe quotienc,and you ſhall haue the ſecondnumber found 
out. 

Finally,the Sine ofthe firff number foumd out, and the 
Sine of the ſecond being multiplies by themlſelnes, and 
the p2oduct parcey by the whole Sine ; the quotient 
_ ſhall yeeld an arke,which ſhall-be che altitude of the 

unne, | 

But when the Sunne occupieth the beginning of - oz 24 
pou ſhall finde the alcitude hereof ctterp houre, onelpbp 
maittplying the Stne- of the Complement of the viffance 
ofthe Suane from the Meridian, by the Dine ofche Com- 


plement ofthe Eleuacion ofthe Pole, dinivingthe pzovuce 


by the whole Sine, the quotient which commeth hereof 
thall yeeld the arke ofpour deſire. Ac both tbe fixe homes, - 
becauſe the one ſires che riſing, anwehe other the ſetting, 
there is chen no altitude of the Dunne abone the Þozf- 


Fon. wy ” 

Pozeouer,to know howmuchthe MPertdian altitude is; 
ofthe Sunneentriug into<5, adde the greateſt Declinatis. 
on thereof, to the Complement of the Elenation of the 
Pole: and by ſubtracting the greateſt Declination of the 
Sunne,from the complement ofthe Elenation of the Pole.. 
you ſhall likewtſe haue the Peridianaltitude ofthe Sunne 
entring into W, - 

You ſhall lſkewiſe ſeeke the height ofthe Sumne, being - 
inthe ro. vegree of 5 abouethe hoztzon,at 8 of the clock be* 
koze noone, and at 4:after noone; at 71nthemozning, and 5 

? ' 1 in 
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The Artof Dialling. 51 


inthe eucving: ac both 6. and che houre in the 
and 7. at night. Alſo at 5. in the mozning and 7. Fug 
__ the Sunne befng a the beginning of x7, 

But becaulc the wozking of this, to inde cut theſe altt- 
tudes,requireth much time and labour, wee will (ec —N 


tele diſtances ready found out, calculated foz the Eleua 


tion of the Pole 5 0. 4. and 5 2.4. hens yara on ery 


- without anp notable difference, where the pole is Cleua- 


ted 49. 4. 51.4. and 53-4 


The firſt 7 ali BY 
50. —_— 
= How: 10 deg. &.|10-deg. 
2 a6 x = M.[D. "M.| 
|__| 12]63 30140 $ 
xx | 1 (61 2138 23/15 19 TT | 
10 2 [54 42/33 $O[II 5l | 
9 | 3 j46 15'27 26 — I 
'$ [4 [35 53/18 935] [30 23 
7 | $127 27 139 35 35 EDS... 535 
| 66[17 470 11 T9 
[51758 48] SAS EF )' a6? 
4) 8 $S: -- oh nl ID —TiGM.c 


O 2 --i The 


The Artof Dialling. 


The ſecond Me calculated for 


50.degrees of latitude. 
Hour,| Hour] __ 5 LO REL to deg.E:fte deg: nF 
| | __[D.-'M 'M[D:: *MiD.*? M.]D. / MD; "ME 
—| 1z|613© 30[38" "Ol14" 50 "i __/ aveiddgek wan F 
II | 1 |59 13136 36 28 Iz 21 | 
Jo] |33 I5j332 jk 3 
9 | 3.145 1225 _ 33\&_. "5 ue 
8 |4 136 12/17 17 32] 29 36 | 
_7 |_$5 13s 530 4 I9 32 | | 
| 6 _6 [17 42 I7 42'0 | _jf? 4 = 
[5 |_7_18 I PT Ty 47 - 
[418 |t TOY 9. 06 


Iftherefoze you will make your Quadzant Dozologicall 4 

fo. the Eleuation of the Pole'50. $ [extend a thzead, 02 lap.a: F 

' Ruler, from the centreE. by the63. 4. 30. ". of che limbe 
of the quadzant, beginning at EF. and where the thzeadſo-| _ 
placed thallcouch the Troptkeof 55, there make apointc. 

o2 marke, Againe,let the chzead be placed vponche 40. «. of 

- thelimbc, and where « ſhallcouch the Equatoz ;there alſo 

make amarke.Thirdly.let the thzead de dzawne by the 16.4; 

. 30.".of the quadzant:and where it ſhallcouch the Tropike- 

of v»,there make likewiſe a marke. This done, ſearch out. 

the centre(by che:5. Pzopolition 4. Euclid)and topne theſe 

thee markes ſnto one arke, which ſhall bee the line fo the 

7.2. houre, Afterward: place the thzead vpon the. 61: v2 bn 

ofthe limve,and where ic ſhall cut the. ropike of 55, note 

i, D2awlikewile the (head vpon the —_ 27, =, "of the 

iimbe,. 


o 
aa UTh mm, op eo ac om oc __- 


2 mo - -©=oIrp ”t=rcryn 


The Art'of Diallifik. 52 
limbe, marke where ft cutteth; the -Equatoz.: They -by the 
35-4. 29,” of the. limbe extend eþech2ead-mahiogamarke 
in-the ſection thereof and-the Tropike of -» Dzawjuto ogy 
Arke:theſe ch2ce-markes - (- 86 youdtd befoze-) finding ouc 
the common centre; :/{o ſhall. you-baue the line of. the 12, 
houre befoze noone,and 1 afternoone, In hke manner ape 
the reſt of the houre-lines/dxawne by thzee:poiutss: accouny 
ted and found out by the alticude:ofthe ſunne.; 

befoze 9.and after:th2ee, inrbis Eleyation ofthe Pole;iew! 
not ſerne- fo2 this delineation, there mall anocher: bee m18de 
by the table of the 12, Signes 02 Quadzangles,'Thorefoze 
dzawthat fromths 104.4. of: 352 ſo ſhall you-bave- @jtive-s2 
place wherein the;third-pazuts may be*marked,:;{hen to 
prepareche poiuts of the Arke fo? the houres,of 8 and 4; of 
7: and. 5. and both. the 6: belides the two markes made inthe 
\Tzopike of 25 and the Equatoz, letche third-be noted-in he 
arke dzawne fromche x0.degree of*s To dzawthe the ling 
ofthe.5- 4 7.houres,.ble. belides che Tropike of Capcer,and . 
this dzawne from the. zo, degree of 2x, the third which gil 
._ come from the beginning of xr, The line of 4. #n-the:mozz 
ning, and 8. in the enening is very ſhozt, included inthe an- 
gle next bnto I, Thus pou haue finiſhed 9. arkes o2 lines fo2- 
the houres, of which each one of them doth ſhew 2:houres :. 
except one which is onely fo2 the r 2 houre. 

And to the intent that there ſhould be no ſpace left boyd 
and'bnp2ofitable betweene the Zroptke of 4 and the cens 
tre E. pou may dzaw in that place the vnequallhoures, 
which pou ſhall very eaſily doe on this manner. Deſcribe 
bponthecentre E. an arke very little diſtant'from the Tro- 
pike of x, to bee diuided into 6,equall parts, and take the 
middle point betweene the beginning of chat arke at S; 
and betweene E. Then vpon this point,as it were a ccntre, 
make a halfe circle from S. to E. which ſhall beethe line of 
the 6- vnequall houre, that is of midday, Afterward one 
foote ofthe compaſſes being placed in the ſame Semidiame- 
ter E. D, and remoued each way - occaſion ſhall require 2 

EY and 
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and the other excenved inthe meane time ſofar, chat. Hl 
| couchtche ſecond port of the arke vinivedinco6. parts, any = 7-4 
| the contre E. dzaw an Arke'02 line-fkrom rhe centre co chag | 
Poinc, which ſhall ſhewthe 5. and 7. houres, Jn like maner 
4 are the other 4. dzawae, one foote of the compaſſes beingres 
ll - . moned,as neceſſity ſhall require,in the SemidiameterE.D, | 
[i 


(which may de p} if it ſhatbe coo thoze) and the coms | 
paſſes ſo opened, eharehe other foote may tonch the point of 1 
the diuwded Arke and thecentre E. and fopne them all into | © | 
one Arke line: then fixe ath2ead inthe center t. well wax* - 
ed,hauing two inal! beades vporic co moue with a plum» 
mee of irort ozpleav. Laſt of all pzepare two ſights of bzafſe _ 
o2 other metafTwith topnts, which pou mult place tn one _ 
righe line vpon che lide 6) edge A. B. (othat pot may direct - 
them,and acaine turne chem downe vpon chae ſive A. B. at | 
emp : thac (ifyou make this Dial vpon the Table | 


bono hinojbcors hn inept or epuninng of your plass | 
Thus sponr blatf pepare: btfoy furche initrcio be” 1 


hold the Figure. 
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Horologicall. 


| D know the houre ofthe day when the Sunne 
ineth, wozketbus. Firſtzleeke out in ſome 
inwhar ſigne aud degree the Sun 
1 Fed? ts atthat vayithenertend cherhzead with the 
vn> bears vpon the Demidiameter E.D. aud 
place che neathermoL beode vpon that.degree, inthe Table 
of che 1 2. Dignes;wbich the Suune then occupieth, After- 
ward lifting vp your quadzant, the thzead wich the plum- 
met hancting at libertie,ler the Þun Ca 
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' | nether beade being placed vpon his tult degree inthe Zodt: 
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© boththe lights, and then the neathermoſt beave ſhall ſhew 
the hoare of he che day either befoze,s2 alter noone:o; each 


- 'Tingas you ſee,hathtwoboures,butyou map eaſily diſrerns 


' what houre of. che day it ts. 
The vnequall houre of the day is thus found out, The 


extended : thus holding this immoueable, place the vp 
;moft beave vpon the line ofthe 6.houre ;bis 


ake,lay it vpon the arke of the « 2. houre, the:thzead = 
| 


ithe Sunbeames entring both the lights, the higheſt 


{Hall Gew the vnequall, and þ neathermolt the equallhoure, 


h Theriling and ſetting of the Sunne,whereby che le 


f.of the day and night ts known, pou ſhall finde out on < 3 &1 
'manner, Place the neacher beade vponthe iuft degree of rhe 
: Sunne in the Zodiakezthenexcend che thzead vpont =o 


-midiameter E.F. of the quadzant,andthe beave ſhall 
: 02 betweene whathoures the Sunne rilech andfalleth, © 


| Then fve Sencavethe Hotter in (| 


of the day is thus taken, Recetuethe Sunne beames by the |! 
holes in your ſights,and the thzead with the plammet ha-. 
, ving liberty co moue,ſhall cut in the limbe ofthe Quadzant- 
; the iuſt degree of che altitude ofthe Sunne aboue the Pos 
* ri508- Jn-likomanner-is the Eleuation of the Starres a- 
boue the Yozizonſearchedott.; 

You ſhall fdonte the Eleuacfon ofche Pole by the belpe 
of your Quadzant, chus, Take thebeight ofthe Sunne ac 
2. of the _ when the vapes and nights 'be of equa 

tj cy hin g90.*.the Eleuation res 

M alfay that vpon any other day then che 
ade, Oi Wha bars aol whether the Sunne occus 
pieth the T20nhLot oe South lignes,and then v(e the cable 
ofthe Deckination of the*Sunne on this wile, When the | 
Sume- is in rhe Noth fignes, ſubffract his' declination 
from the Peridian height chereof,Butif itbe inthe Sourch 
kignes, adde the veclinatfon'to his Meridian alcirnde. The 
remafnder oxcotallſfumme betuctakenfrom 90.4.the Ele- 
warfan of the Wole hall remaine. 


How : 
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How to make an inftrument, whereby you may know 
the iuſt houre of che nigheby the 
Starres, 


CH AP. 27. 


: (Yeo 449 Frlt prepare aplat 02 Table of b)aſle oz 
+I BESR firme and ſolid wood , which will not 
13 =£2<2> 11 change 02 bend, ſomewhacthinne, let che 

SS \ 2/1 kozme of tt be round, thzce inches b2oad, 
| Fe) 02.mo2e 02 lefle as you will. Dzawa cir- 


| ISZEZRNY). cle nightnto the edge,and vivide it into 


"x2. equall parts; wheretn ſhall be placed the r 2.Sicnes of 
the Zodiake, then dinide each ofthele parts into 30.equall 
+ parts, which-Lhall ſhew the number of the daies that the 

Dunne mouech in enery Sigue. Pake a ſeconocircle,wher? 


' in you map number- the dates, and athird circle , wherein 
-  wiitethe Caracters ofche 1 2. Signes,as pou ſee inthe Fi- 


care following, 

* Daw likewiſe anothercircle, wherein pou may wyite 
the vayes of euery month in the yeere,which you may doe by 
any Calender, but fo2 moze ealineſſe behold the Table fol- 
lowing,whereby pou map likewile doe it. 


- OT. % 
\ I he 1 
dd 4 4 284 or 
_ oy” 
- © Ki 
= hs. 
: . 2 
ng 
Lie 


TheArtiof 


| CaraQtersof | I 
Dates-:# _ M-jthe 12 Signes.{| ,Signes. 
13 4 SOETILRS Þ Vp Capricorne, | 
2297) f 3p ! Aquarius | 
| # 
VV TATieSs. E | 
4 & 
V Taurus, 
It Gemini, 
- «SR Ls 
S  {[Cancer, 
9 
ny Virgo- 
| X [Libra. 
u Scorpiuus F 
m TR ; 
| dery's | F o Ons ; i 
15 ul 5 vw Capricorne, |. 


——— 
CCmp—_— 3 
\ ——. of | 
L #7, 
£ . 


— Enterthis Coble-anvpen Hall dupe charthe 
Fanuary muſt be placed agaiuft þ 20.4, x 3.".of Capric 
and adhs es bo. nad 5-4.23-=.0f Aquarius, &&, '. _ 
Therefoze lay pour ruler vpon checentre A.of your plat, {| 
and bpon the 20,9. x 3. of w,and where tt ſhall couch the cir« þ 
de which you made fo2 the daies of every monech, there | © 
make amarke wþich ſhall ſhew the firſk dayof January, | 
Then lay it vpon the 5.4. 33.=,0f vx and the centre A. any: - 
where it ſhall couch the circle, make amarke foz the r 5.dap 
of January, Then lap your ruler vpon A. and the 2x :4; 
. 44- =. of =,and make likewiſe a morke fo2 the 31, dap of 
January.. Agaie place theruler vpon Gece A, ant . 
| 5$'&. 


2 
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5.4.5 2:%.of X, fo2 che 14 day of Febzuary:wozke thus wich 
allche reſt, vncill yow haueſer dowte'che beginning any RB”: 
middetof enery month;asthe Table doth virect yon; then . 

hauing found out the beginning & wivveft ofevery month , 

| . you may ateale dine every ſpace into ſo manp parts; as 

there be vates-inrhe month, which it ſerueth foz, accozving 
as pouſee in this figure following, Je ſhall be allo neceſſarp 
to ntake onecircle cowfte thenmnber of the dates of the 
moneth,and another fo2 the names ofthemonths: you milk 
make allo a hole in the centre of chis plat, of kuch bignelle, n 
as pou map lee a Scarre thozow itzasin che figure you map 

Perceine. | | 


" 12. Sictnes | $ 
wheele full of teeth ſhall make 


FS 


\rtof Dialling. 
other was,dzaw a circle bpon it ſo great as'the inward cirs 
cle ofthe firſt plat, and divide ft inco 24. equall parts, Then 
daw lines from the centre to eucry one ofthoſe parts, vn* | 
till you haue ſo many asthere be houres fn the longeſt night 
in pour Countrey. When cut teeth by theſe lines. foz the 
bonres,and wiite the number of them vpon the teeth as you 
ſee tn this figure. Let the tooth fo2 the x 2. houre be ſo long 
from the centre fo the-end; as is betweene the centre. A. of 
the other plac,and the circle of the 12. Signessz you muſt 
likewiſe make a hole inthe centre of this wheele,of the ſame 
bigneſle of chat in che other plat, iy 


The Tothed wheele. 


This done,you muſt p2eparea ruler, which ſhall be pla- . 
ced bpon this wheele. Take therefo2e a thin piece of wood * 
02 bzaſſe, and dzaw vpon tit alight line : atthe one end theres 
vf inthe middeſt of the line make a hole of the ſame binneſſe 
which that is in the great plat and Tothed wheele, Then 
dzaw.a circle halfe an inch wide 02 moze if you will, after- 
ward cut the ruler round at the end, cutting off likewiſe the. , 
one halfe ofthe bzeadth of the tuler by the line» © git 


The Art6tDialling” 53 


Let che lengch of the ruler fromthe centre to the end bee 
of ſuch quantity,as is from the centre of the great plat to 


» 1 the outward edge, and an inch 02 moze if you will, 
t | L2G P8 
| n 
Wn ſThe ruler. Q) 
f Te 
4 
-  Thefozeſide of your inſfrument being finiſhed ; the back- n_ 
- ſide muff hane two ſmall holes, and a _ which map "A 
furng-and moue about, Pzepare them | 


ponponr great platen the back [right apa} the 
fourth vegree of np, nigb che edge make aſmall hole,where- 
inchelictle-pinne of the handle may be placed, when neede 
requireth : and waite by"this the greater Beare, Againe, 
right againſſhe 28.4. 7,” df:5 onthe backſive make ano* « 
ther hole likewiſe, ſo that the handle being remoued to it, 

the pinne may enteintheothers And by this, waice the 

lefſex DEI. 
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fo2 your handle-a thin-plate of y2on, b1afſe, oz 
wood;about6. inches in-length;o2maeifpon will.D wid | 
the middeſt of c aline:atthe oagcnd{bereofmake@hole fn _ 


the middeſt of the line, of ſuch bigrefſe as the hole inthe 
greater plat is. Upon this handle you muſt faſten a little 


* thozt pinue right inthe line, ſo that the handle being faſtes 
ned with thepinne toward the backlive ofthe great plat,and 
beingmooued,thepinue may fall directly inthe hole, 


Behold the figure following. 


Prepare ahollow pinne of pzon 02 bale, agrowing co this | 
figure aboue, ſo great OR into the hole of 
"the handle, (o tha let ft goclole 
able.Let the - 


place the W thed wheele and the ruler onthe foziner ive of 
the plac vponthe pinne,andonthe backſive the handle wich _ 
the litte ptane. towards the backe of the plac : faſten them (a 
togetheyi thaf the handle, che d wheele, andthe ruler 
may turti vjjonthe plat f ,02 each by chemſelues at 
pour pleaſure;aud as neede ſhall require. Notwithltanding 
ecart(ull,that che hole fnyour pinne niap bee ſo | 
7 Ehedpour intent al be nie whole 
2w our vle 
followeth aftetward. **- |. oy " 
For benerlaſtruion beholdefc Goure. 


redone bpon it,Then | 
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The vſe of this inſtrument, 


-1rft it hall be expedient to'finde ouc che-Starres ſer- 
F vingto this purpole, which you may doe by the figured 


following. 


- 
_—_— —  ———————— bs 


—Pou fee inthis figure the Starres which ſerue to our vie. 


The Polar Starre is a bzight Starrejn the Nozth,placey 


in the taple of-che leſſer Beare, and mooueth but a ſmall - 
courſe, as in the figure the letcex A. ſheweth, There is alſo - 
another Starre of the leſſer -Beare greater and byighter - 


then the other, and is noted with the letter B. and ſerueth co 
this purpoſe alſo. Zhere ts likewiſe in the greater Beare 
called alſo Charles waine, and of country men, the plough, 
two great bzight Scarres,andare placedalmoſt ina righc 
line with the Polar Starre, and are noted with the lecters 
C.D. And thele two Scarres haue 5 other bzight Scarres 


by 
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by them, but'not ſogreat-as the other be, Theſe Sthrres 
- which youſee in figure,as all other, moone-equallp aboue: 
the Pole, and finiſh their courſe it 24 houres, 

Therefoze when you would knowthe. houre of the night 
 bythis inſtrument, doethus:Place the rightline ofthe long 
tooth of ther 2 houre directly ouer the dap of the moneth,anv 
turne the JMnvle on the backſide to che hole of the greater 
beare, and your inſtrument ſhall be pzepared. +. 

Thenlift vp your faſtrument by the handle perpendicu- 
larly, ſo that it declineth on neither ſides ; and beholding che 
Polare Sfarrethozow the hole in the centre, moue the ru- 
ler aboue,vncill the right line thereof be directly againſt, o2 
ſeemeth to touch the two Starres of the greater beare, and 
vnder the line you (hall have the iuſt houre of the night: 
which you may finde out by the number of the teeth with 
pour ligure in the night, But ik you cannot lee che. two 
Scarres of the greater beare,becauſeofclouds : and yet pou 
may ſee the Polare Starre, and the Starre of the leſſer 
beare, noted with the letter B.remoue þ handle on the back- 
ſide to the hole ofthe leſſer beare, Then life vp pour inſkru- 
ment as befoze,and behold the Polare Scarre-at the hole, 
and turne the ruler tothe fozeſaſd Scarreofthe leſſer beare, 
vo the true houre of che night, as befoze is 
ta | 2 gh 


$ 


The making of a Diall, to knowe the houre by the Moone, 
VS28Y 5 C44 P4306 6 25d yilt ach et os 

—ERepare aſquarepſece of wood ozmnetal 

454, 3:9:4-inches ouer, yaw thereon acit- 

7&7 cle lo great asyoucan, dzaw alls ano- 

&C#2 ther within that. Now. becauſe the 

LS Poone linilhech.bercoyrſe.in 29dayes, 

I /cxe8| 1 2. houres, aud 44 minutes, part the, 

— inward info 30 parts.in this maier; let. 

29 be equally diuived,and the 30 which isthelaſt milf 'not 

beſo creatby a thiry part ; A diuide one m_—_ — 
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. 30-andlaſtparc, 


* * 


Cut out that which is within the inward limb, and ; 
pare another ofthe ſame,oz1ike wood oz metall ear. -Þ 


thicker, and wozke it lo that it may goo into the foxmer, lo. _ 
much ofthe thicknes as ifmay be equallonthe backſive, and. - 
that wht remaineth of the thicknelte,let it bang-ouer the _ 
9 fozelide of che firit plate, to keeps ic from falling ehozow:- 
Ei dzaw a circle vpon it, and diuive it into 24.equall pares:- 
\F dzaw fromthele parts houre lines ſo many as (hall ſulfice 
W foz the longelt night +-cut chat which overhangeth with 
1 teeth at euery houre , but efpecſallyat the 12, bome make a- 
Wh long cooth, fixe a wper inthecentre fo2 the Stile equally di- 
| Nang from the circle on each five. en etna * 


Gt EE rs wet re 2 OO SES 


 equallparts into thyee parts,and take two 0 fos the q 


a” wo © £6» we ee 


_ OO Dialing ay __ | 


OT 
&** > 


as much vle on the backſſve as befoze, ls: 


Cut ouf all that which is within the'tnward circle, ex: 
cepta litcle poztion co ſppoxt the Sttile, fo thac this hall be 
bucas «hoope. Dzaw the houre lines on the backſive of this 
plargas onchefozeſive,ſorhatche ohe map be right againff 
another: chen dzav ltnes on che inftve,from enerp one of: 
thele lines on tbe fozefivegco the {ines on che backſive, This | 
i moneable,andcurge within the foz- 
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| "The ect this Diall.. As Mt 
Lacethis Dialthat each ſide may beholp one quarter of | 
Id wozld. Re Pad South ſideche South,the Nox: / l 

i the Grove bo: MPozeouer,.it oe recline accopding to; 


ot Cquinoctia prevgh Woone being: . 
bp. he oe we circle, Co pe he both abone and; 
beneath "this Diall. Youmap place it perfectly with your: | 
Inftrument, | 
Pour Dfiall being thus placed , when you would know 
the houre ofthenight,firft Icaruethe age ofthe Poone by an 
almanack,and eſpecially the houre ofthe change, then turne 
dhe creat ouer-hanging tooth, to the dap ofthe Boone on the 
firſtlimb,and the houre ofthe thange,accountingfrom 1 2.0f 
wa clocke. 
The 


WEAR of Diallit Hi be. © 


The thay the Sfile ſhall thew thehoure of the ak 
oe: bene | Pour Dial 02 Raven, | 
ye; - tartie 
firick A. 
4 andend: 
in its fic 


ws <a 4 9 
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The vſc of the Table of the declination" | 
2; 4 oO - of the Sunne.' _ __ | 

akewh! t legree poit ill of anp light; = 
this Table you map. know his Ns Soar 
from the Equinoctiall circle.-The Signe 
are wyjtten partly onthe, bead of the avl, 
—andpartly ot the foote- ofthe ſame, 
"Ta? w_—_ in tbe firſt col voe ſerue! fo2 the 
ignes that bee-on-the head of the-Tabte; and-the- 

exrces in the laff columne doe ſerye-02 the Sigues inthe 
foote of the Zabie-Andthe v7 algle.acaing 
the Digue aud the degree which por, lecke i, ol cons 
thef the Decrees any Piutites ofthe; to 
the ſame, 


Example. , r_ 


_ — _— 0 — cc 


decline fromthe Equinoctial : Jun 
ouer Leo,right ge thenumb 


ofTo,in -, laſt column, 
where I finde 17.9,467; the1 | 


Sada: EC; 


"Fil /* The 


2 —  _ 
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"Ihe Table & ofil thedeclinarion of the Suna® 
from the hos portions circle. | ; 


1 Deg. [veg _n.( MeſPee.. 
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